DOCUMENT RESUME 



ED 383 630 



SO 024 991 



AUTHOR 
TITLE 



INSTITUTION 
REPORT NO 
PUB DATE 
NOTE 

AVAILABLE FROM 



PUB TYPE 

EDRS PRICE 
DESCRIPTORS 



Forsyth, Alfred S. , Jr. 

Learning Geography: An Annotated Bibliography of 

Research Paths. Pathways in Geography Series, 

Resource Publication Title No. 11. 

National Council for Geographic Education. 

ISBN-1-88A136-04-4 

95 

86p.; For related documents in this series, see SO 
024 988-990. 

National Council for Geographic Education, 16A 
Leonard Hall, Indiana University of Pennsylvania, 
Indiana, PA 15705 ($10) . 

Reference Materials - Bibliographies (13i) 
MF01/PC04 Plus Postage. 

Annotated Bibliographies; Curriculum Research; 
Educational Research; Elementary Secondary Education; 
'^Geographic Concepts ; '"'Geography; '"'Geography 
Instruction; Higher Education; Social Studies 



ABSTRACT 

This bibliography is intended to offer research paths 
for geography educators interested in geography learning. It includes 
research on all three general modes of geographic learning: spatial 
learning, map learning, and formal geography learning. Chapter 1, 
'^Introduction, contains the following: (1) "What is geography and 
what is geography learning?" (2) "Structure of the Bibliography"; (3) 
"Purposes of the Bibliography"; and (4) "What is included in the 
bibliography and what is not." Chapter 2, "Commentary on Research 
Paths and Suggestions for Future Research," contains the following: 
(1) "Spatial learning"; (2) "Map learning"; (3) "Formal geography 
learning"; and (4) "Affective geography learning." Chapter 3, 
"Bibliography," lists the following: (1) "Spatial Learning: Research 
Studies*'; (2) "Spatial Learning: Reviews of Research"; (3) "Map 
Learning: Research Studies"; (4) "Map Learning: Reviews of Research"; 
(5) "Formal Geography Learning: Research Studies"; (6) "Formal 
Geography Learning: Reviews of Research"; (7) "Affective Geography 
Learning"; "Overview: Geography Education"; (9) "Overview: Social 

Studies Education"; and (10) '^Overview: Learning Theory and 
Educational Strategies." A section titled "A Postscript on 
Methodology" is included. (EH) 
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Foreword 



How Geographers Learn about How People Learn Geography 

Geographers are (supposedly) indefatigable explorers of places. We are people for 
whom rnaps are invitations to travel afield and afar. That somewhat romanticized view 
of who we are and what we do has considerable merit in thinking about research en- 
deavors closer to home. Nothing can be closer to home, nothing more important to us, 
than helping to foster new generations of geographers. 

Al Forsyth's contribuHon to the PathWAVS series fits the title exactly: it offers re- 
search paths for geography educators mterested in geography learning. The pleasure of 
reading an aimotated bibliography is akin to the chance to look over someone's shoulder 
while he or she is working, to read their research notes, and to say: "Hey, thafs interest- 
ing. I hadn't seen that before,** where that could be a particular source, a novel interpreta- 
tion of a source you know well, or the provocative juxtaposition of sources that you had 
not encotmtered before. For me, Al Forsyth's section headings have already had just that 
effect: The Affective Learning literature is intriguing. Maybe I should go back and look 
at... 

The annotated bibliography is itself an example of one of his three modes of geo- 
graphic learning: we can learn from external sciux:es of information during the process of 
foi-mal education. My only regret is that he did not publish this bibliography two years 
ago. It would have helped the National Geography Standards writers immensely. It will 
make all the difference in the future if we are willing to make sure that these do not once 
again become the road(s) not taken (with apologies to Robert Frost), learning Geography 
is a vital piece of scholarship. Pick up Forsyth's challenge and explore a path. As he 
writes, '*the more we know about learning, the more we know about how to educate." 

Roger M. Dotims 
The Pennsylvania State University 
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Introdiictioii 



As its stature rises within the educational community, geography education increasingly 
commands local, regional ai\d national attention. Through the work of the Geographic 
Education National Implementation Project (GENIP), the National Geographic Society 
AlUances for Geographic Education, National Council for Geographic EducaHon, Ameri- 
can Geographical Society, Association of American Geographers, and other efforts, in- 
creasing importance is given to geography's place in the curriculum. Recently, 
geography was named one of the core subjects in the national America 2000 proposal and 
the subsequent Goals 2000: Educate America Act. It has been a focal subject of the National 
Assessment for Educational Progress. Geography for Life: National Geography- Standards 
1994 is now completed, with its worid-class standards. 

Geography educators have much to celebrate in the progress that has been made so 
rapidly. They express concern that further development may be hampered by lack of a 
solid theoretical foundation and sense of where ive are now that permit concerted forward 
movement in a sensible direction (Downs, 1994). Geography educators are in danger of 
overieaping our support base of research and data. It is always easier to build the vehi- 
cle and decide on the route to take before beginning the journey. 

To continue to progress and to improve geography learning for life, those doing re- 
search on geography education and geography educators need a baseline, a sense of 
where we are regarding how young people learn geography. What does the research tell 
us about how people learn geography? Where is it helphil? Where is it lacking? The 
principal aim of this bibliography is to provide such a baseline, by presenting a compre- 
hensive view of relevant research on how people learn geography. As the curricular fo- 
cus evolves from the five fundamental themes (Joint Committee 1984) to the national 
geography standards, a knowledge of what we know— and do not know— about geogra- 
phy learning may provide some welcome guidance. In choosing paths to follow in geog- 
raphy education, it may help to know the paths the research has already followed. 
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What is geography and what is geography ieaming? 

For the purposes of this bibliography, I define geography broadly as the study of, or 
the acquisition of, knowledge of the spatial distribution and interaction of phenomena on 
or near the surface of the Earth. Geography comprises our understanding of where 
things are, why they are there, and the importance of those locations relative to others. 
The distinction between intentional, active study and less structured, sometimes passive 
acquisition of knowledge hints that geography is something tliat people learn both di- 
rectly, in formal instructional settings, and indirectly, outside of school and throughout 
their lives. 

The research indicates tliat we seem to learn geography in three principal ways, from 
three information sources. First, we leam from our spauai environment. We are all bom 
geographers. As animals alive and functioning in a spatial environment, we develop a 
sense of spatial awareness in various ways during our everyday lives. We form mental 
representations or cognitive maps of real-world space that influence how we get on with 
the business of living. 

Second, we learn by studying and using representations of our spatial environment, 
principally maps but also photographs and written descriptions and narratives. We 
learn, therefore, by examining spatial relationships second-hand, vicariously. Whereas 
in spatial learning we form our individual images of the environment through direct in- 
teraction, in map learning we rely on abstract representations of that environment. We 
interpret information that others structure graphically or verbally. 

The third way of learning geography is through formal education, from teachers, 
textbooks, and instructional activities and materials. This likely involves considerable 
map learning — and it could even involve spatial learning — but others, principally teach- 
ers, prescribe the procedures for gaining knowledge or changing attitudes. Teachers 
control and guide the various processes of in-school learning. 

Structure of the Bibliography 

This bibliography includes research on all three general modes of geographic learn- 
ing. It lists research on spatial learning, how people directly acquire knowledge of their 
physical environment sufficient for effective functioning. The research examines the for- 
mation of mental spatial representations the learner creates from exploring the local en- 
vironment or from non-fonnalized learning about distant environments. Spatial learning 
research examines how cognitive maps of those environments are formed, the nature of 
those images, and how those images affect other aspects of peoples lives. As subjective 
environmental perception overlaps considerably with spatial learning, I have also in- 
cluded research on this topic. For the purposes of this bibiliography, spatial learning m- 
cludes conceptions about any aspects of the spatial environment (e.g., weather, the Earth) 
that children form prior to formal education. 

It seems reasonable that learning about one's environment from symbolic repre- 
sentations of that environment made by others might differ in nature from unaided spa- 
tial leaning. Maps are so important to geography and such a strong, time-honored focus 
o( research that this bibliography lists map learning research separately. The research in- 
cluded in this section focuses on how people leam from maps and how they extract and 
process infonnation at different developmental stages, rather than on how specific teach- 
ing strategies increase map learning skills. 
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Formal geograph}/ learning usually takes place in geography or social studies classes. 
This bibliogiaphy lists research on how young people learn geography from teachers 
who employ various instructional strategies and materials. In fact, this section presents 
research focusing on anything in the formal school setting that helps young people learn 
geography. 

Geography learning is more than increased cognition: it involves the effect of such 
learning (or lack of it) on the attitudes and values of young people. The bibliography, 
therefore, lists separately the small body of research on affective geography learning, the na- 
ture and development of values and attitudes toward other peoples and places. 

Each of these major sections of the bibliography is divided into research studies, indi- 
vidual inveshgations of geography learning that advance our cumulative knowledge 
base, and comprehensive reviews of research, summarizing the body of work along a par- 
ticular research path. The latter include, in addition to comprehensive reviews, a small 
number of particularly elucidative essays or opinion pieces that have fimi grounding in 
relevant research. 

Annotations are provided for the research studies in the bibliography but are not 
given for the reviews of research. In most cases, the focus of a review is evident from its 
title. Furthermore, the breadth of most reviews makes meaningful, concise annotation 
impossible. 

As the nature of geography learning varies with the characteristics of the learner, it is 
important to know who the subjects are in research studies in order to increase the gener- 
aiizability of the findings. Therefore, wherever possible the annotaHon indicates the re- 
search population for the study. (Unless othenvise noted, subjects are from the United 
States.) 

Although each of the major sections of the bibliography— spatial learning, map learn- 
ing, formal geography learning, and affective geography learning— could be divided into 
more specific topics, this was not done because so many of the research studies and re- 
views of research in each section bridge several topics. The confusion caused by such 
overlapping among studies and topics would reduce the usabilit>' of the bibliography. 
Were this a computer database rather than a written document, perhaps this would not 
be the case. I further believe that the intellectual synergy gained from inspecting the 
broad range of studies under the each major headmg would be lost if categories were 
drawn too narrowly. 

Following the major substantive sections of the bibliography are three, more general 
sections. The first, listing the most comprehensive summaries of general geography educa- 
tion research, should aid the researcher in acquiring an overview of the broad field of ge- 
ography education and help in situating new research endeavors. 

Geography in formal education is usually part of the social studies. Reviews of re- 
search in social studies education are presented in the next section, therefore, for the light 
they may shed on geography learning. 

Finally, to give the geography researcher a baseline understandmg of learning theory 
and educational strategies in general, helpful background references on these topics are 
listed. 
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Purposes of the Bibliography 

• Dimensions: To reveal the overall breadth and depth of e>dsting research in the field 
of geography learning. 

• Directions: To delineate the research paths that have been taken on geography 
learning. 

• Connections: By bringing together in one collection research on disparate aspects of 
geography learning, to point out relationships between kinds of research that 
n\ight not have been previously associated with each other (e.g., spatial learning 
and classroomi instmction). 

Ultimately, the intention of this work is to improve geographic education. The more 
we know about how young people learn geography, the better we can provide effective 
education. The more we know about learrung, the more we know about how to educate. 

What is included in the Bibliography and what is not 

• Research that sheds light on how young people learn geography is included; re- 
search that 'purveys how much geography has been learned is not included unless 
the pTOi'^.6S involved in that learning is also critically examined. Suffice it to say 
that many sur\'eys over the years have assessed the amount and nature of geogra- 
phy learning, usually pointing out deficiencies in that learning. Although these ef- 
forts provide valuable information for certain purposes in geography education, 
they do not often enlighten us about how geography learning takes place. In most 
cases these studies focus on description of end-products, not the means or proc- 
esses involved in getting there. 

• Works such as those delineating geography curricula, new ways of teaching, lesson 
plans and activities, instructional materials, and methods of assessment, are not in- 
cluded unless they have a firm and dear research basis about how young people 
learn geography. 
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Suggestions for Future Research 



A perusal of the entries in each secHon of the bibUography gives a general picture of the 
nature of research on those topics and its current state of health. As a group, the studies 
are not usually cohesive enough to be called a research agenda, but most pomt in the 
same direction. The researchers all seem to be on the same research path. Sometimes al- 
ternate routes to the same research goal are evident. Discontinuities along the paths sug- 
gest opportunities for future research. 

Spatial learning 

This is a prominent and well-traveied research path, highly trodden since the 1970s. 
In fact the body of research in this area is so large relative to other aspects of geographic 
learning that research superhighxmy is probably a more appropriate term than path, ihe 
travelers on this route are mostly cognitive and developmental psychologists, not educa- 
tors Much of the research is incremental, with narrowly-focused experimental studies 
adding minutely to the ever-growing body of findings. The cumulative works of several 
researchers who investigate spatial learning (e.g., Anooshian, Blaut, Golledge, Herman, 
and Siegel et ai, Liben and Downs, Matthews, Thomdyke, and Goldm, Vosmadou) are 
cohesive enough to be called research agendas. 

Unfortunately for geography education, most spatial learning research is basic re- 
search: its intent is to discover how people learn in a particular domain, with little or no 
concern for the educational applications. Further, the research findings of the psycholo- 
gists are not being applied to education by curriculum developers or other educators. If 
more educators engaged in spatial learning research perhaps their research would be 
more applied, less strictly theoretical. In particular, educators could myeshgate ear y 
spatial learning (e.g., during play in preschool) with an eye to determu^ng how early 
geographic le^ing (i.e., the prerequisities for formal education) occurs. In that way 
findings on spatial learning might be applied to design formal education. Conversely, it 
is up to geography educators to interpret the findings of the psychologists m order to m- 
form sound educational decisions. 
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FuUire research p.iiths in spatial learning might include: 

• How can findings about spatial learning be applied to formal geographic educa- 
tion? 

• How effective are spatial learning strategies and activities in helping students 
achieve curricular goals in geography? (A related question is: Should curricular 
goals for geography include spatial learning goals?) 

• Regarding conception studies (e.g., child's conception of weather [Stepans and 
Kuehn 1985]) and perception studies (e.g., child's perception of rivers [Wilson and 
Goodwin 1981]), how do children gain these conceptions and perceptions? The few 
existing studies tend to be descriptive, not explanatory. 

• Do memory for spatial location of objects in the near environment and memory for 
relative locations of places in the larger environment differ? Are they related? Do 
large-scale and small-scale visuo-spatial memory processes differ? 

• How are spatial learning via live exploration and spatial learning learning via 
simulated exploration (e.g., interactive videodisc) related? How is each affected by 
the use of maps? Of aerial photographs? 

• Ls learning in a virtual reality environment different from other spatial learning? 

• What is the relationship among proficiency with videogames (often involving 
simulated travel), spatial ability, and spatial learning? 

• What is the nature of learaing from different kinds of travel children might engage 
in (e.g., family vacations, school bus rides, bicycling ai^und a neighborhood)? 
What are the important variables in this kind of learning? 

• Much literature evokes considerable interest in adults' sense of place. What is the 
nature of children's sense of place and how docr. it affect spatial learning? 

• How are spatial learning and learning about time related? (A related question: 
How are learning geography and learning history related?) 

• Is creative ability or imagination related to spatial learning ability? 

• Are psychomotor abilities related to spatial learning ability? 

• With all the research on this ' inJ of learning, surprisingly little attention has been 
paid to individual differences other than gender. How do the results of each of 
these studies differ with different populations? Related to this, is there any effect 
of smgle parent families, increased mobility or other ourently prominent sociologi- 
cal variables on spatial learning and sense of place in children? 

• A research path is just beginning on the nature and development of expertise in ge- 
ography (e.g.. Downs and Liben 1991): How is expertise in spatial learning attained 
and how is it different from average competency? 
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Map learning 

This clearly-marked and well-used research path is also traveled by educators and 
psychologists alike. It is a more meandering path than that of spatial leammg research, 
Lmp^in'g a mixture of basic and appli«i, experimental and action or empmcal re- 
search. Although fewer clear reseairh agendas exist m map learrung than m spahal 
kaming, the bodies of work of Blades et al, Kulhavy d al, and (earUer) Towler are im- 
pressive. 

The preponderance of research in geography education has been on maps and map- 
pin?; ReseLh focuses on: characteristics of learners that affect map leammg, qualities 
of maps that either promote or obstruct learning, or procedures or strategies employe^ 
by individual lean^ers. Many studies, several recent, have appeared on the relatioi^hip 
between map and text leamh^g. Nearly all studies include implications or suggestions 
for education, and several report on the effectiveness of training m map leammg. 

The influence of the work of Piaget is still great: many studies (in both niap learning 
and spatial learning, but more so in the former) are still linked concephiaUy to his work 
Interestingly, a gieat deal of the research, particularly recently, concludes that children s 
rTp readig ^ have been underestimated in the past, that Piagef s developmental 
framework was too conservative. 

Futiure research paths in map learning might include: 
.How can we apply the research findings on map learning in formal geography 
education? 

. What kinds of map learning strategies are most effective for which populations of 
people? Do different populations have different map learning strategies or pat- 
terns of map skill development? 

. Many kinds of m.,-. exist, designed for many purposes. How does map learning 
differ with different kinds of maps (e.g., route maps vs. thematic maps)? 

. What is the relationship between spatial learning and map leammg? How are spa- 
tial learmng and graphicacy related? Do children with high spatia abihty levels 
learn map skiUs more quickly? Do chUdren's play and other spatial leammg expe- 
riences affect their abUity to learn from maps? Is there a relationship between cog- 
nitive mapping abUity ?nd concrete mapping ability? 

. Do personality variables such as self-esteem, egocentrism, and assertiveness corre- 
late with successhil learning from maps as opposed to learning from less abstract 
information sources? 

. Is there a relationship between mathematical ability and map learning? Between 
graphic arts abiUty and map learning? Between computer literacy and map leam- 
big? Between proficiency with videogames (many of which involve repre- 
sentations of space and simulated travel) and map learrang? 

.How does learning from maps differ from leaming from other graphic repre- 
sentations like diagrams or graphs? 

. How do leaming from aerial photographs, satelUte images, and convenHona! maps 
differ? Do combinations of these formats promote map leammg? How does tne 
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coloring system of satellite images (e.g., false color, color enhancement) affect map 
learning for students at various levels? 

• Concerning the relationship between maps and text, there is some research on how 
students learn from maps in textbooks and some on how maps affect learning from 
written text (e.g., Kulhavy in both cases), although such research by educators is 
lacking. In addition, how do students learn from photographs and pictures in ge- 
ography texts? 

• Whal are the guidelines for the best use of maps in textbooks to promote learning? 
What relationship among maps, pictures, and written text is most effective? 

e In addition to maps and other graphic representations of spatial relationships, ver- 
bal representations of places aboui^d in both written and spoken forms. How do 
children process and learn from written, non-textbook materials with geographic 
content and from oral descriptions of places? (The next section addresses text- 
booKS.) 

• Are graphics-based learning strategies Uke concept mapping and knowledge map- 
ping related to geographic map learning? Does practice with concept n-^apping im- 
prove map learning, and vice-versa? 

• What is the relationship between graphicacy and literacy? A study of individuals 
proficient in both, or much stronger m one than the other, might be enlightening. 

• How are expert map learners different from average and poor map learners in their 
learning processes? 

• What effect do computer mapping programs have on map learning? Are interac- 
tive map programs effective in stimulating map learning? 

• How do the results of each of these studies differ with different populations? 
Formal geography learning 

This research path is discontinuous, more like stones that could be used to cross a 
stream than a route with clear direction or destination. Most studies compare instruc- 
tional strategies, although these appear less popular recently, perhaps because they are 
so difficult to control, fraught with internal and external validity problems. Several stud- 
ies have sought correlates for place location knowledge, but none recently. Other re- 
search foci include mnemonics, use of technology, learning from text-plus-maps, teacher 
variables, spatial organizers, and text learning 

The kinds of research carried out by psychologists interested in spatial learning or 
map learning are very different from studies done by geography educators. The former 
are tight, experimental, incremental studies, often grouped in a sequence, usually clearly 
tied to larger agendas: the latter are looser, more fragmented, ad hoc, more likely to be 
empirical action research. Downs (1994) argues that geography education, unlike spatial 
learning, lacks theories around which to build bodies of research, suggesting a careful 
consideration of the work of Piaget, Bruner, Vygotsky, and Gardner as starting points in 
theory construction. Of those, only Piaget appears with any frequency as underpinning 
geography education research, and his developmental theories are being seriously ques- 
tioned (Case 1993). 
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Little research is directly relevant to any of the learning goals represented by the 
eighteen new standards for geography education (Downs 1993). Considerable geo- 
graphic learning research stresses skills, predominantly map skills, but not on the goals 
and objectives represented by the standards. For some of these end-products there have 
been studies assessing levels of attainment, but no studies have investigated how chil- 
dren learn particubir topics or concepts. In this regard, geography differs from other air- 
ricular areas like mathematics, where much research exists on how specific topics and 
concepts are learned (Gregg and Leinhardt 1994). In geography education, the mam im- 
petus for research is map skiib, not curricular goals that relate to the standards. It is im- 
portant to know how all content areas in geography are learned, not just maps! 

Much of the research m both spatial learning and map learning seeks to identify and 
understand a developmental sequence of abilities regarding geography learning. There 
is an assumption that a pattern of normal development exists that proceeds independent 
of formal uistruction. Research on geography education reveals that instruction is some- 
times based on research findings on geographic development, but often it is not. Thus most 
geographic education proceeds, guided by little more than intuition. 

Future research paths in formal geography learning might include: 

• Although a steady stream of place location studies continues, mostly surveys of 
place location knowledge, correlating kniowledge with certain variables, the ques- 
tion remains. How do children learn place location? What are the cognitive proc- 
esses involved? Do they differ for different populations? To use a medical 
analogy, geography educators are becoming quite good, at assessing the patient's 
current state of health, but we do not know how the body works to a sufficient de- 
gree to be able tc prescribe preventive measures and cures, to be a able to prescribe 
a healthy lifestyle. 

• Psychologists use n\aps to study human memory and ir\formation storage. Should 
geography educators investigate other applications of maps in education and hu- 
man learning? 

• Is there a relationship between map learning and the use of mapping surrogates, 
learning and instructional strategies such as concept maps and knowledge maps, in 
other areas of learning? If the cognitive processes involved in each area are related, 
what effects, if any, should this have on geography education? 

• Although developmental studies exist on spatial learning and map skills, no longi- 
tudinal studies of broader geography learning are available. What would such 
studies reveal about the interactions among spatial leammg, map learning, affec- 
tive learning, and formal education? 

• Studies comparing different instructional strategies, learning strategies, or learning 
environments are no longer common. Difficult as they are to structure, their find- 
ings are still valuable. How do various instructional strategies, learning strategies, 
and learning environments differ in their effects on geography learning? 

• Do students who perform well in formal geography education learn in a different 
manner from those who do not perform well? What different learning strategies 
are employed? 
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• Some research, mostly from educational psychologists, is available on how stu- 
dents learn from textbooks. It would be useful for geography educators to address 
how learning from textbooks and non-text instructional materials in geography 
takes place, especially as the range of such materials continues to expand. How do 
students learn from geography textbooks? How do they learn from videos? Com- 
puter simulations? Some work is appearing on learning from GIS materials, but as 
more computer-related technologies become available to schools, more research is 
needed. 

• As with the other research paths, not enough attention has been paid in formal ge- 
ography education research to individual differences. Any research in the future 
should recognize subject-treatment interactions. Replications with different popu- 
lations would be valuable. 

Affective geography learning 

This research path, prominent in Eurof)e in the 1950s and 1960s, has never been 
popular in this country cind now has been virtually abandoned elsewhere. Perhaps it 
should be resurrected and, like Robert Frost's road not taken, should beckon futiu-e re- 
searchers. In our shrinking global village, increasingly beset with violent ethnic and ra- 
cial conflicts, the need to investigate the origin and development of attitudes toward 
other peoples and countries — and the role for education in those processes — seems criti- 
cal. Furthermore, it is a research path that parallels nicely the current emphasis on mul- 
ticultural or diversity education. 

Future research paths in affective geography learning might include: 

• What stereotypes do young people hold of other peoples and why? After twenty 
years, replication of earlier descriptive studies might provide useful baseline data. 

• What kinds of geography learning activities result in what kinds of attitudes and 
affective learning outcomes? 

• Do popular media affect children's attitudes toward other countries and other peo- 
ples? 

• How does travel affect peoples attitudes toward other peoples and countries? 
What are the important variables in educational travel (e.g., traveling companions, 
duration of trip, intensity of interaction with local population, degree of cultural 
difference)? 

• How does contact with people from other countries (e.g., classroom guest speakers) 
affect attitudes? Wliat are the critical variables? Do surrogate experiences (e.g., 
videos) have similar effects? 

• What role do peer pressure and the pressure to conform play in developing atti- 
tudes toward other peoples and countries? 

• Are students developing any sense of transnational identification (e.g., citizen of 
Earth) with the growth in environmental education and awareness? 

• What is the effect of education and increased knowledge about other countries and 
f)eoples on children's early attitudes and preconceptions (e.g., replications of Still- 
well and Spencer, 1974)? Longitudinal studies nught be especially valuable. 
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• Stoltman (1972) looked at territorial decentration in children: How might this form 
of geography learning affect formal geography education? Replications might be 
elucidating. 

e How are spatial learning and map learning related to formation and development 
of attitudes about local and distant environments? In particular, how does explora- 
tion of the near environment affect formation of such concepts as home and neigh- 
borhood? 

• Research wi&\ different populations (e.g., racial and ethnic groups, different socio- 
economic status, urban/suburban/rural, male/female) seems especially important 
on these topics, with its interpersonal emphasis. 
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Spatiai Learning: Research Studies 

Acredolo, L. P. (1976). Frames of reference used by children for orientation in unfamiliar 
spaces. In G. T. Moore and R. G. GoUedge (Eds.), Environmental knowing: Theories, 
research and methods (165-172). Stroudsburg, PA: Dowden, Hutchinson, and Ross. 
Three experiments to assess degree to which familiarity and differentiation affect recall of location 
of event. Differentiation and foreknowledge significant; familiarity not. (Preschoolers and 8- 
year-olds) 

Acredolo, L. P., Pick, H. L., Jr., and Olsen, M. G. (19/5). Environmental differentiation and 
familiarity as determinants of children's memory for spatial location. Developmental 
Psydza/ogy, 11(4), 495-501. 

Two studies testing the hypothesis that development of spatial frames of reference proceed from 
egocentric to fixed to coordinated. Hypothesis not supported, but support for existence of refer- 
ence systems and importance of fixed system at this level. (3-, 4-, and 10-year-olds) 

Allen, G. L., Kirasic, K. C., Siegel, A. V7., and Herman, J. F. (1979). Developmental issues in 
cognitive mapping: The selection and utilization of environmental landmarks. Child 
Development, 50, 1062-1070, 

Two studies to assess developmental differences in ability to select and use environmental land- 
marks to determine distance. Adults and children select different landmarks; adults better at 
judging distances. (2nd-, 5th-graders, and college students) 

Anooshian, L. J., and Kromer, M. K. (1986). Children's spatial knowledge of their school 
campus. Developmental Psychology, 22(6), 854-860. 

Assessment of distance and direction knowledge using different methodologies. Distance and di- 
rection measures not comparable. (4th-, 6th-, and Sth-graders) 
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Anooshian, L. J., Pascal, V. U., and McCreath, K (1984). Problem mapping before problem 
solving: Young children's cognitive maps and search strategies in large-scale 
environments. Child Development, 55, 18201834. 

MeavSures of spatial representation closely related to age; landmark knowledge before route-order 
knowledge before route-scaling knowledge. (Preschoolers) 

Anooshian, L. J., and Young, D. (1981). Developmental changes in cognitive maps of a 
familiar neighborhood. Child Development, 52, 341-348. 

Assessment of accuracy and consistency in pointing out landmarks in neighborhood from differ- 
ent reference sites. High accuracy for all age levels; improvement with age in accuracy u^id con- 
sistency. Males outperformed females. (lst/2nd-,4th/5th-, and 7th/8th-graders) 

Appleyard, D. (1970). Styles and methods of structuring a city. Environment and Behavior, 
100-117. 

Investigation of how people relate different parts of city to eacli other and how they place them- 
selves in city. Reveals different schematic methods of structuring city — associational, topc'ogical, 
positional— -based on cognitive differences, travel mode, and familiarity. (Adults — ^Venezuelan) 

BairU, }. C, Merrill, A. A., and Tannenbaum, J. (1979). Studies of the cognitive representation 
of spatial relations: 11. A familiar environment. Journal of Experimental Psydiology, 108(1), 
92-98. 

Assessed ability to recall locations of buildings by pairwise distance judgments and direct map- 
ping. Accuracy equal for both methods, but subjects preferred direct map. (College students) 

Beck, R., and Wood, D. (1976). Comparative developmental analysis of 'ndividual and 
aggregated cognitive n\aps of London. In G. T. Moore and R. G. GoUedge (Eds.), 
Environmental knowing: Theories, research, and methods (173-184). Stroudsburg, PA: 
Dowden, Hutchinson and Ross. 

Study of development of cognitive mapping from sketch maps drawn on third, fifth and sixth day 
in city. Maps show increased differentiation over time and hiera^ "ihical organization. (Adoles- 
cents) 

Biel, A. (1982). Children's spatial representation of their neighborhood: A step towards a 
general spatial competence. Journal of Environmental Psychology, 2, 193-200. 

Study of ability to combine perspectives of neighborhood. Evidence of unexpectedly early acqui- 
sition of projective and Euclidean concepts. Home acts as central reference point. (6-year-olds — 
Swedish) 

Blaut, J. M., and Stea, D. (1974). Mapping at the age of three. Journal of Geography, 73(7), 5-9. 

Subjects assembled landscape-feature toys into model of a macro-environment, then were asked 
to describe their enviroi-onent and routes between points. All subjects were able to represent a 
cognitive map by a physical model; older children better able to verbalize descriptions. Evidence 
that cognitive mapping ability precedes Piagetian spatial learning. (3-, 4-, and 5-year olds) 

Borke, H. (1975). Piaget's mountains revisited: Changes in the egocentric landscape. 
Developmental Psychology, 11(2), 240-243. 

Replication of Piaget and Inhelder's experiment with modifications to insure age appropriateness 
of task* Evidence that very young children can understand spatial relations from other person's 
perspectives. (3- and 4-year olds) 
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Bosowski, E F. (1981). The formation of cognitive images of the zoorld: An analysis of sketch maps. 
Ooctoral dissertation. University of Colorado, Boulder. 

Analysis of sketch maps of the world. Detail and accuraq^ increase with age. Honve a powerful 
concept; accuracy diminishes with distance from home. Includes analysis of places most fre- 
quently included and analysis of descriptive characteristics of subjects to find explanatory vari- 
ables. (K-12thgraders-Hnany nations) 

Bosowski, E. F. (1982, October). Two^tomparative studies of student views of the world. Paper 
presented at the annual meeting of the Middle States Division of the Association of 
American Geographers, Upper Montclair, NJ. (ERIC Document Reproduction Service 
No. ED 240039). 

Analysis sketch maps of world to examine influence of location on student perceptions. Found 
strong influence of home, current events, and cultural factors on map accuracy. (K-12th graders 
and college students — many nations) 

Brewer, W. F., and Treyens, J. C. (1981). Role of schemata in memory for places. Cognitive 
Psychology, 13, 207-230. 

Schema expectancy positively correlated with recall and recognition of locations of object in large- 
scale environment. (College students) 

Brown, M. A., and Broadway, M. J. (1981). The cognidve maps of adolescents: Confusion 
about inter- town distances. Professional Geographer, 33(3), 315-325. 

Amount of travel within region positively correlated with accuracy of cognitive map. Female 
gender positively correlated with confusion about inter-town distances regardless of amount of 
travel. 

Byrne, R. W. (1979). Memory for urban geography. Quarterly journal of Experimental 
Psychology, 31,147-154. 

Study of estimates of urban distances showed overestimation of length for routes in town center 
and routes with bends. Estimates by residents of angles between roads at junctions consistently 
inaccurate. (College students and adults— British) 

Chase, W. G. (1982). Spatial representations of taxi drivers. In D. Rogers and J. A. Sioboda 
(Eds.), The acquistion ofsyrnbolic skills (391-405). New York: Plenum Press. 
Comparison of knowledge of familiar urban environment by experts (taxi drivers) and novices 
(other adults). Experts have larger knowledge base, do not use a hierarchy of base and secondary 
street systems, do use a hierarchy of neighborhoods and regions. 

Clayton, K., and Woodyard, M. (1981). The acquisition and utilization of spatial knowledge. 
In J.'h. Harvey (Ed.), Cognition, social behavior, and the environment (151-161). Hillsdale, 
N): Lawrence Erlbaum. 

Study of acquisition of spatial knowledge of a town by a computer travel simulation. Post-test 
sketch maps showed considerable learning of the town's locational geography. Majority of maps 
oriented according to initial orientation of computer map. Suggest strong motor component to 
spatial acquisition. (Adults) 
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Cliff er, N. J. C. (1991). Frames of reference in spatial directions. Doctoral dissertation. University 
of Minnesota. 

To solve spatial tasks with different reference frames, strategies are selected based on spatial ele- 
ments embedded in the tasks. (Adults) 

Cohen, M. E. (1980). 77?^ effects of environmental interaction on the structure and process of 
cognitive mapping. Doctoral dissertation. Temple University. 

Study of components of cognitive maps (paths, nodes, edges, districts, landinarks) of subjects 
with analog (map) or digital (language) way-finding preferences, from simulated travel (16mm 
film) and actual travel. No significant differences between way-finding groups. Different cogni- 
tive mapping tasks (free map drawing, written description, recognition, probe recall) elicit differ- 
ent aspects of subject's cognitive map, (Adults) 

Cohen, R., Baldwin, L. M., and Sherman, R. C. (1978). Cognitive maps of a r\aturalistic 
setting. Child Development, 49, 1216-1218. 

Ai\alysis of distance estimates of locations in a camp setting showed that judgments were made 
based on ease of travel (functional distance). (9- and 10-year olds and adults) 

Conning, A. M., and Byrne, R. W. (1984). Pointing to preschool children's spatial 
competence: A study in natural settings. Journal of Environmental Psychology, 4, 165-175. 

Series of studies showing children may possess higher level of spatial competence than pre- 
viously thought. Euclidean knowledge greater from exploration of familiar environments than 
non-familiar environments. and 4-year-olds — Great British) 

Cousins, }. H., Siegel, A. W., and Maxwell, S. E. (1983). Way finding and cognitive mapping 
in large-scale environments: A test of a developmental model. Journal of Experimental 
Child Psychology, 35, 1-20. 

Measures of way-finding, landmark, route and configurational knowledge of school campus sup- 
ported the Siegel and White hierarchical model of cogimive mapping development. Route and 
configurational measures strongly influenced as well by degree of familiarity with environment. 
(1 St-, 4th-, and 7th-graders) 

Crampton, J. (1992). A cognitive analysis of wayfinding expertise. Cartographica, 29(3 and 4), 
46-65. 

Comparison of expert wayfinders' (experienced orienteers) and novice wayfinders' use of topo- 
graphic route maps to find locations and routes showed that experts employ an "enabling," prob- 
lem-solving strategy with rich mental representations, whereas novices employ a "preventing," 
problem-seeking way-finding strategy. (Adults — British) 

Devlin, A. S. (1976). The 'small town' cognitive map: Adjusting to a new enviromnent. In G. 
T. Moore and R. G. Golledge (Eds.), Environmental knowing: Theories, research, and methods 
(58-66). Stroudsburg, PA: Dowden, Hutchinson ax\d Ross. 

Comparison of sketch maps of new city after living there two weeks and three months showed in- 
creasing importance over time of functional landmarks (vs. traditional landmarks) and of routes 
connecting them. (Adults — wives of military personnel) 
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Driever, S. L. (1983). The relationship between actual and cognitive state sizes. Professional 
Cartographer, 35(2), 165-171. 

Questionnaire study found that subjects distorted state sizes logarithmically in all but eight stat^. 
Males more accurate than females in size estimation. Territoriality (distance of state from sub- 
jects' home state) not significant factor. (College students) 

Evcans, G. W., Marrero, D. G., and Butler, P. A. (1981). Environmental learning and cognitive 
mapping. Environment and Behavior, 13(1), 83-104. 

Using sketch maps, analyzed changes in cognitive maps of novel environment as function of in- 
creased environmental experience. Results underscore importance of landmarks and of paths 
withiii the landmark network. Basic landmark network does not change with experience, but ex- 
act location does. (College students) 

Feldman, A., and Acredolo, L. (1979). The effect of active versus passive exploration on 
memory for spatial location in children. Child Development, 50, 698-704. 
Active exploration of environment superior to passive exploration for children at preoperational 
level as means of locating, and later relocating, object. No difference in children at concrete op- 
erational level. (3- and 4-year-olds; 9- and 10-year-olds) 

Freundschuh, S. M. (1992). Spatial knowledge acquisition of urban environments from maps and 
navigation experience. Doctoral dissertation. State University of New York at Buffalo. 
Study of map study vs. navigation for learning two kinds of urban environments (rectilinear grid 
sb-eet pattern and irregular street pattern) showed differences for method, type of environment 
(rectilinear easier to learn) and gender (males superior). 

Gale, N., Golledge, R. G., Pellegrino, J. W., and Doherty, S. (1990). The acquisition and 
integration of route knowledge in an unfamiliar neighborhood. Journal of Environmental 
Psychology, 10, 3-25. 

Comparison of neighborhood route knowledge acquired from actual field experience and from 
viewing a videotape. Navigation, sketch mapping, and scene recognition tasks showed mode of 
experience affected only navigation performance (field experience superior). (9- to 12-year-oIds) 

Grling, T. (1989). The role of cognitive maps in spatial decisions. Journal of Environmental 
Psychology, 9, 269-278. 

Experiment examined procedures used to choose routes that minimize total h-avel distance 
among locations as function of b/pe of spatial information (numerical distance data vs. map). 
Map more effective. (College shidents— Swedish) 

Gauvain, M., and Rogoff, B. (1986). Influence of the goal on children's exploration and 
memory of large-scale space. Developmental Psychology, 22(1), 72-77. 

Nature of memory of large-scale space (layout or route) depends on purpose of exploration (seek- 
ing layout knowledge or route knowledge). No age level differences. (6- and 7- year-olds; 8- and 
9-year-olds) 

Golbeck, S. L. (1992). Young children's memory for spatial locations in organized and 
unorganized rooms. Journal of Applied Developmental Psychology, 13, 75-96. 
Two shidies analyzing memory for spatial location of objects as function of logical or random ar- 
rangement of room and of knowledge of spatial operations. Performance superior for logical ar- 
rangement and for higher spatial operational level. (3- and 4-yearK)lds; K-2nd graders) 
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Goldin, S. R, and Thomdyke, P. W. (1981a). Spatial learning and reasoning skill (Report No. 
R-2805-ARMY). Santa Monica, CA: Rand Corporation. (ERIC Document Reproduction 
Service No. ED 215181). 

Series of studies investigated alternative methods for presenting spatial knowledge, differences in 
individuals' ability to use those methods, and differences in strategies used to acquire knowledge. 
Concludes that knowledge sources should be selected on the basis of task requirements and indi- 
vidual abilities. (Adults) 

Goldin, S. H., and Thorndyke, P. W. (1981b). An analysis of cognitive mapping skill A Rand Note 
(Report No. N-1 664- ARMY). Santa Monica, CA: Rand Corporation. 

Series of five experiments to compare the performance of good and poor cognitive mappers 
(based on knowledge of home community) on several spatial tasks: learning a novel environment 
from unaided navigation, from navigation with map, from map alone; map reading and interpre- 
tation. Good cognitive mappers were superior in nvDst tasks to poor mappers, suggesting that 
they encode and retain spatial information better. (Adults) 

Goldin, S. H., and Thorndyke, P. W. (1981c). Simulating navigation for spatial knowledge 
acquisition (Report No. N-1 675- ARMY). Santa Monica, CA: Rand Corporation. 

Compares environmental learning from actual navigation (by bus) and simulated navigation 
(viewing a film) along an unfamiliar route. Measures of landmark and survey knowledge 
showed no difference between groups. Supplementary maps enhanced learning from simulated 
p'iVigation. (College students) 

Goiledge, R. G. (1978). Learning about urban environments. In T. Carlstein, D. Parkes, and N. 
Thrift (Eds.), Making sense of time (76-98). New York: Wiley. 

Development of conceptual mode! of learning about a novel urban environment. Comparison of 
cognitive configurations of city by newcomei and intermediate-length resident groups. Use of 
stress-values as measures of environmental learning over time. (Adults) 

GoUedge, R. G., Gale, N., PeUegrino, J. W., Doherty, S., and Niehaus, R. D. (1992). SpaHal 
knowledge acquistion by children: Route learning ai>d relational distances. Annals of the 
Association of American Geographers, 82(2), 223-244. 

Examination of spatial knowledge acquisition via route learning procedures. Difficulties with dis- 
tance estimation and accurate sketch mapping after successful route navigduon r "^est different 
learning procedures for route navigation and spatial knowledge acquisition. (9- to 12-year-olds) 

GoUedge, R G., Ruggles, A. J., PeUegrino, J. W., and Gale, N. D. (1993). Integrating route 
knowledge in an unfamiliar neighborhood: Along and across route experiments. Journal 
of Environmental Psychology, 13, 293-307. 

Examination of how route learning in unfamiliar enviionment via unidirectional or bidirectional 
presentations provides locational, directional, and layout information. Results show little spatial 
knowledge acquisition from route learning. No gender differences. (Adults) 

GoUedge, R. G., Smith, T. R., PeUegrino, J. W., Doherty, S., and Marshall, S. P. (1985). A 
conceptual model and empirical analysis of chUdren's acquisition of spatial knowledge. 
Journal of Environmental Psychology, 5, 125-152. 

Extensive review of literature on spatial cognition; development of conceptual model of acquir- 
ing, representing, and using environmental knowledge; testing of model in case study of child ac- 
quiring route knowledge in unfamiliar suburban neighborhood. (11 -year-old male) 
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Gopal, S. C. (1988). A computational process model of spatial navigation. Doctoral dissertation, 
University of California at Santa Barbara. 

Description of computational process model of spatial navigation that simulates human acquisi- 
tion of environmental knowledge through na\agation. (Young adults) 

Hardwick, D, A., Mclntyre, C. W., and Pick, H. L., Jr. (1976). The content and manipulation 
of cognitive maps in children and adults. Monographs of the Society for Research in Child 
Development, 41(3, Serial No. 166). 

Comparison of cognitive maps of room showed accurate maps at all age levels, but only college 
students' maps were accurate when mental rotation or perspective-taking tasks were required. 
(1st- and 5th-graders and college students) 

Hart, R. (1979). Children's experience of place. New York: Irvington Publishers. 

Classic collection of studies of spatial acti\dty, place knowledge, place values and feelings, and 
"place-use." Includes case studies of several families. (Many ages) 

Hart, R. A. (1981). Children's spatial representation of the landscape: Lessons and questions 
from a field study. In L. S. Liben, A. H. Patterson, and N. Newcombe (Eds.), Spatial 
representation and behavior across the life span: Theory and application (195-236). New York: 
Academic Press. 

Analysis of landscape models of the home environment to determine their system of reference 
(egocentric, fixed, or coordinated) and to relate them to Piagef s stages of spatial development 
Extent and nature of environmental exploration deemed important factors. (5- to S-year-olds) 

Hazen, N. L. (1982). Spatial exploration and spatial knowledge: Individual and 
developmental differences in very young children. Child Development, 53, 826-833. 
After passive navigation of a route, subjects were tested on ability to navigate on their own in re- 
verse direction (route-reversal knowledge), on landmark-reversal knowledge, on inference 
knowledge, and on ability to construct a model of the environment Found that route-reversal 
knowledge precedes landmark-reversal knowledge and that inference ability develops last. (3- to 
6-year-olds) 

Hazen, N. L., Lockman, J. J., and Pick, H. L., Jr. (1978). The development of chUdren's 
representations of large-scale environments. Child Development, 49, 623-636. 
Examines relationship t>etween spatial exploration mode (active or passive) and cognitive lepre- 
sentations of a museum room and a playhouse. Children who explored actively gained more ac- 
curate spatial knowledge. (20- to 28-month-olds and 36- to 44-month-olds) 

Herman, J. F. (1980). Children's cognitive maps of large-scale spaces: Effects of exploration, 
direction, and repeated experience, fonmal of Experimental Child Psychology, 29, 126-143. 
Three experiments analyzing spatial knowledge gains from directed and free exploration of a 
model town. Gains greater from directed exploration. Accuracy greater for 3rd-graders. (Kin- 
dergarten and 3rd-graders) 
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Herman, J. Heins, J, A., and Cohen, D. S. (1987). Children's spatial knowledge of their 
neighborhood environment. Journal of Applied Developmental Psychology, 8, 1-15. 

Subjects made bearing and distance estimates to neighborhood landn\arks, then described routes 
among them. Found that even 6-year-olds had accurate spatial knowledge, amount of explora- 
tion increased with age, boys explored more than girls, sophisticated way-finding strategies not 
evident. (6-, 8- and 10-year-olds) 

Herman, J. F., Kail, R. V., and Siegel, A. W. (1979). Cognitive maps of a college campus: A 
new look at freshman orientation. Bulletin of the Psychonomic Society, 13(3), 183-186. 

Tests of spadal knowledge over time showed tliat knowledge was very good after only a short pe- 
riod, increased up to three months, then leveled off. Males outscored females in landmark knowl- 
edge but not route or configurational. 

Herman, J. F., and Siegel, A. W. (1978). The development of cognitive mapping of the 
large-scale environment. Journal of Experimental Child Psychology, 26, 389-406. 

In the first study, accuracy of cognitive maps increased with repeated navigation of a model town. 
In the second study, viewing a real town was as effective as walking through it in generating ac- 
curate cognitive maps. (Kindergarten and 5th-graders) 

Hill, M., and Rodgers, J. (1985). Cognitive maps of a college campus: A multidimensional scaling 
analysis. Paper presented at the 31st Annual Convention of the Southwestern 
Psychological Association, Austin, TX. (ERIC Document Reproduction Ser/ice No. ED 
267352). 

Various spatial knowledge measures showed no gender difference in configurational knowledge, 
males superior in distance estimates. 

Hintzman, D. L., CDell, C. S., and Arndt, D. R. (1981), Orientation in cognitive maps. 
Cognitive Psychology, 13, 149-206. 

Series of 14 experiments investigating ability' to point to lax\dmarks in environment from various 
orientations found that cognitive maps are not holistic, but rather orientation-specific repre- 
sentations. 

Hirtle, S. C, and Hudson, J. (1991). Acquisition of spatial knowledge for routes. Journal of 
Environynental Psychology, 11, 335-345. 

Experiment contrasts route knowledge and configurational knowledge acquisition via a map or a 
slide presentaiton. Results showed that maps are t)etter for configurational knowledge, that 
either n^thod works well for route knowledge, and that individual differences were greatest in 
the slide group. 

Holyoak, K. J., and Mah, W. A. (1982). Cognitive reference points in judgments of symbolic 
magnitude. Cognitive Psychology, 14, 328-352. 

Four studies of inferred relative locations of cities along a west-east axis from Pacific coast to At- 
lantic coast. Found that speed and accuracy depended on which coast is specificed as the refer- 
ence point and that distances between cities are subjectively stretched for near-to-hon^ cities. 
(College students) 
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Houghton, D. M., and Morgan, V. (1974). Children's reasoning about their environment. 
Journal of Geography, 73(5), 5-10. 

Investigation of how children impose order on the concrete and abstract features of their environ- 
ment by finding meaningful relationships among them. (6- to 7-year-olds) 

Kahl, H. B., Herman, J. R, and Klein, C. A. (1984). Distance distortions in children's cognitive 
maps: An exanunation of the infoimation storage model. Journal of Experimental Child 
Psychology, 38(1), 134-146. 

Found that distance estimates are exaggerrated for "segmented" routes through various areas of a 
school as opposed to "unsegmented" or direct, homogeneous routes; and that the overestimations 
are a function of developmental age. (2nd-, 4th-, and 6th-graders) 

Kaplan, R. (1976). Way-finding in the natural environment. h\ G. T, Moore and R, G. 
GoUedge (Eds.), Environmental knozmng: Theories, research, and methods (46-57). 
Stroudsburg, PA: Dowden, Hutchinson and Ross. 

Four studies: 1) sketch maps after route navigation were pictorial, linear, or regional in nature; 2) 
boys explored more extensively than girls in a board game simulation of environmental explora- 
tion; 3) prior cognitive structuring for outdoor exploration, in the fonn of games, can improve 
spatial knowledge acquisition; 4) contour maps and photo-based maps have different strengths as 
preparation for way-finding experiences. (Junior high school and college students) 

Kirasic, K. C., Allen, G. L., and Siegel, A. W. (1984). Expression of configurational knowledge 
of large-scale enviroiunents: Students' performance of cognitive tasks. Environment and 
Befiavior, 16(6), 687-712. 

Upperclassmen outscored freshmen on perspective-taking task involving their campus; no differ- 
ences on distance and direction tasks. In general, no gender differences. (College students) 

Klatzky, R. L., Loomis, J. M., Goiledge, R. G., Cicinelli, J. G., Doherty, S., and PeUegrino, J. W. 
(1990). Acquisition of route and survey knowledge in t*<e absence of vision. Journal of 
Motor Behavior, 22(1), 19-43. 

Analysis of route navigation and reproduction abilities of blindoflded individuals showed consid- 
erable spatial ability in the absence of visual cues. (Adults) 

Klett, F. R., and Alpaugh, D. (1976). Envuonmental learning and large-scale environments. In 
G. T. Moore and R. G. Goiledge (Eds.), Environmental knowing: Theories, research, and 
methods (121-130). Stroudsburg, PA: Dowden, Hutchii>son and Ross. 

Two studies of sketch drawings of community analyzed for scale, perspective, and abstraction 
showed increased sophistication of 3rd- and 4ai-graders' representations over Ist-graders', but a 
decrease from 3rd to 4th grade. Small sample sizes. (Ist-,3rd-,and4th-graders) 

Kosslyn, S. M., Pick, H. L., Jr., and Fariello, G. R. (1974). Cognitive maps in children and men. 
Child Development, 45, 707-716. 

Analysis of distance estimations between objects separated by opaque barrier, transparent barrier 
or no barrier showed that children exaggerate distances if barriers are present more than adults 
do. (Preschoolers arid adults) 
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Ladd, R C. (1970). Black youths view their environment. Environment and Behavior, 2(1), 
74^99. 

Analysis of neighborhood sketch maps and verbal descripdons of neighborhhood, housing, and 
travels showed four main kinds of maps (pictorial, schematic, diagranunatic, and map-like), unre- 
lated to subject differences. Content of "mental nnaps" provides sociological data. (Adolescents) 

Landau, B., Spelke, E., and Gleitman, H. (1984). Spatial knowledge in a young blind child. 
Cognition, 16, 225-260. 

Eight experiments involving blind and sighted blindfolded children show that blind children 
have systems of spatial knowledge with rules and principles for processing geometric information 
that enable successful navigation. (2-'year-olds) 

Lanegran, D. A., Snowfield, J. G., and Laurent, A, (1970). Retarded children and the concepts 
of distance and direction. Journal of Geography, 69, 157-160. 

Study of spatial knowledge acquistion abilities of educable mentally retarded and trainable men- 
tally retarded boys showed tha^ distance and direction concepts can be taught and that intelli- 
gence appears not to be a controlling factors in most cases. (8- to 17-year-old boys — learning 
disabled) 

Liben, L. S., and Downs, R. M. (1986, May). Perspective-taking in Piagetian and Pennsylvanian 
landscapes. Paper presented at the 16th annual Jean Piaget Society Symposium, 
Philadelphia. (ERIC E)ocument Reproduction Service No. ED 275392). 

Study of reproduction of spatial layout seen from different orientations showed that accurate re- 
production is easier when the original and tl\e reproduction are aligned. (Kindergarten-2nd-grad- 
ers) 

Liben, L. S., Moore, M. L., and Golbeck, S. L. (1982). Preschoolers' knowledge of their 
classroom environment: Evidence from small-scale and life-size spatial tasks. Child 
Development, 53, 1275-1284. 

Performance in reconstructing layout of classroom was superior with life-sized furniture in actual 
classroom than with small-scale model. (3- to 5-year-olds and female college students) 

Linn, M. C., and Petersen,. A. C. (1985). Emergence and characterization of sex differences in 
spatial ability: A meta-ar\alysis. Child Development, 56, 1479-1498. 

Found that sex differences may exist for some types of spatial ability but not others; tliat large dif- 
ferences are found only for mental rotation tasks; that smaller differences are found for spatial 
perception tasks; and that sex differences, when found, can be detected aaoss the life span. (All 
ages) 

Lloyd, P. (1985, July). The ability to communicate route directions by telephone: A comparison Cjtlie 
performance of 7 -year-olds, 10-year-olds and adults. Paper presented at the biennial meeting 
of the International Society for the Study of Behavioural Development, Tours, France. 
Study found developnoental differences in sophistication of route direction-giving skill. (British) 

Lloyd, R. (1989). Cognitive maps: Encoding and decoding information. Annals of the 
Association of American Geographers, 79(1), 101-124. 

Comparison of learning a city via direct experience or navigating through it with a nr\ap showed 
that the latter produces a more accurate cognitive map and that location of landmarks was easier 
with respect to central rather than peripheral reference points. (College students) 
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Lord, F. E. (1941). A study of spatial orientation of chUdren. Journal of Educational Research, 
34(7), 481-505. 

Investigated orientarion with reference to directions in space, orientarion with reference to nearby 
cities, orientation within the community, and ability to maintain orientation during travel. Found 
that children do not have a well-generalized knowledge of cerumal directions or accurate sense of 
orientation in space. (4di- through Sth-graders) 

Maki, R. H., W.S. Maki, J., and Marsh, L. G. (1977). Processing locational and orientational 
infonnation. Memory and Cognition, 5(5), 602-612. 

Experiments analyzing time required to detennine if statements about relative location or orienta- 
Hon of a learned spatial arrangement (e.g., map of U.S. states) are true or false, as indicators of 
how locational and orientational information is processed. (College students) 

Matthews, M. H. (1981). Children's perception of urban distance. Area, 4, 333-343. 

Shidy of distance and walking time estimates between points in a familiar environment. Results 
indicate a complex relationship between age and distance perception. (11- to 18-year-old&— Brit- 
ish) 

Matthews, M. H. (1984a). Cognitive mapping abilities of young boys and girls. Geography, 69, 
327-336. 

Analysis of free-recall maps of home area show gender differences: boys' maps are more complex, 
more extensive, more accurate and more sophisticated cartographically. (6- to 11-year-olds— Brit- 
ish) 

Matthews, M. H. (1984b). Cognitive maps: A comparison of graphic and iconic techniques, 
/iraj, 16(1), 33-40. 

Comparison of effect of different spatial representation techniques (free-recall sketching, large- 
scale plans, aerial photographs) on children's ability to externalize about a familiar environment. 
Findings suggest that choice of technique depends on purpose of the extematization. (6- to 11- 
year-olds — British) 

Matthews, M. H. (19&4c). Environmental cognition of young children: Images of journey to 
school and home area. Transactions of the Institute of British Geographers (New Series), 9, 
89-105. 

Ai\alysis of free-recall maps showed that spatial knowledge acquisition inaeases with age, but 
not linearly, and that children learn about different environments in different ways. (6- to 11- 
year-oids — British) 

Matthews, M. H. (1985a). Environmental capabUity of the very young: Some implications for 
environmental education in primary schools. Educational Review, 37(3), 327-339. 
Comparison of children's descriptions of their journey from home to school by means of free-re- 
call sketch interpretation, map interpretation, aerial photograph interpretation, and unaided. 
Found that children have well-developed sense of place at an early age. (6- and 7-year-olds— Brit- 
ish) 
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Matthews, M. H. (1985b). Young children's representations of the environment: A 
comparison of techniques. Journal of Environmental Psychology, 5, 261-278. 

Study of ways in which children represent Journey from home to school by free-recall mapping, 
verbal description, interpretation of large-scale plans, and aerial photographs. (6- to 11-year- 
olds — ^British) 

Matthews, M. H. (1986). The influence of gender on the environmental cognition of young 
boys and girls. Journal of Genetic Psychology, 147(3), 295-302. 

Analysis of free-recall maps of home area indicated gender difference in awareness of place and 
spatial representation ability. Boys' performance superior on most measures. (6- to 11-year- 
olds — British) 

Matthews, M. H. (1987). Sex differences in spatial competence: The ability of young children 
to map 'primed' unfamiliar environments. Educational Psychology, 7(2), 77-90, 

Analysis of sketch maps drawn after visiting an unfamiliar area showed that although "priming" 
reduced sex differences in performance, boys outperfomred girls on more complex tasks. (8- to 
11-year-olds — British) 

Maurer, R., and Baxter, J. C. (1972). Images of the neighborhood and city among Black-, 
Anglo-, and Mexican- American children. Environment and Behavior, 4, 351-388- 

Study of children's "n^ental pictures" of their world, through map drav/ings and descriptions, 
showed homc-centeredness of Black children, greater environmental complexity for Anglo chil- 
dren, great variation among Mexican-Americans. (Adolescents) 

McGuiness, D., and Sparks, J. (1983). Cognitive styles and cognitive maps: Sex differences in 
representations of a familiar terrain. Journal of Mental Imagery, 7(2), 91-100. 

McNamara, T. P. (1986). Mental representations of spatial relations. Cognitive Psycholoxy, 18, 
87-121. 

Investigation of method of n^ntal representation of spatial relations (hierarchical, partially hierar- 
chical, nonhierarchical) by having subjects learn locations of objects in spatial layouts or locations 
on maps of layouts and then completing item recognition, direction, and distance tasks. Support 
found for partially hierarchical metiiod. (College students) 

Miller, H. G. (1977). Systematic training for development of spatial abilities among preschool 
children: An experimental study. Doctoral dissertation, George Peabody College for 
Teachers. 

Administration of a spatial abilities training program resulted in increases in ability for boys and 
girls equally. (Kindergarteners) 

Miller, J. W. (1%7). Measuring perspective ability. Journal of Geography, 167-171. 

After studying photographs of a model of an island group, subjects indicated on the model the 
perspective from which the photograph had been taken. Results support Piagetian spatial devel- 
opmental theory. (Kindergarten through 6th-graders) 
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Moore, G. T. (1975). Spatial relations ability and developmental levels of urban cognitive 
mapping: A research note. Man-Environment Systems, 5(4), 247-248. 

Study explored relationship between general intelligence scores (verbal reasoning and numerical 
ability) and spatial relations ability scores and accuracy of sketch maps of a familiar area. Results 
showed no relationship for intelligence but strong relationship for spatial relations ability. (15- to 
19-year-olds) 

Murray, D., and Spencer, C. (1979). Individual differences in the drawing of cognitive maps: 
The effects of geographical mobility, strength of mental imagery and basic graphic 
ability. Transactions of the Institute of British Geographers (New Series), 4, 374-385. 
Subjects of differing mobility levels (airline pilots, college students, coal miners) were asked to 
draw five kinds of maps (local, town, route between home and work, region, world) which were 
analyzed for organization, spatial /sequenria! accuracy, features, and complexity. Found geo- 
graphical mobility and drawing ability significantly related to cognirive map drawing perform- 
ance; imaging ability not sigiuficantiy related. (College students and adults—British) 

Nerlove, S. B., Munroe, R. H., and Munroe, R. L. (1971). Effect of environmental experience 
cn spatial ability: A replication. Journal of Social Psychology, 84, 3-10. 

In general, children's extent of environmental exploration correlates positively with their per- 
formance on spatial ability tests. Boys explore more extensively than girls. (5- to 8-year-olds— Af- 
rican) 

Nussbaum, J. (1979). Children's conceptions of the earth as a cosmic body: A cross age study. 
Science Education, 63(1), 83-93. 

Replication of Nussbaum (1976). Results suggest tl\at Earth concept develops in steps from ego- 
centric to scientific notions through cognitive accommodation in order to assimilate newly ac- 
quired information. (40-1- through 8th-graders— Israeli) 

Nussbaum, J., and Novak, J. D. (1976). An assessment of chUdren's concepts of the Earth 
utilizing structured interviews. Science Education, 60(4), 535-550. 

From analysis of children's notions of an Earth concept, suggested that several notions exist and 
that children learn the concept Earth in a series of steps from notion to notion rather than in one 
conceptual leap. (2nd-graders) 

O'Neill, M. (1991). A biologically based model of spatial cognition and wayfinding. Journal of 
Environmental Psychology, 11, 299-320. 

Examination of computer and biological metaphors for spatial cognition in experiments compar- 
ing sketchmap performance after simulated and actual wayfinding. No significant differences be- 
tween methods of wayfinding. 

Perry, M. D., and Wolf, D. P. (1986). Mapping symbolic development. Paper presented at the 
16th Annual Symposium of the Jean Piaget Society, Philadelphia. (ERIC Document 
Reproduction Service No. ED 270233). 

Study of development of mapping as distinct from drawing. Subjects observed model of a town, 
then made a three-dimensional copy of the model, then made a map of the town. Found wide 
variation in map-drawing ability among subjects with equal modeling ability. (Kindergarten 
through 2nd-graders) 
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Pocock, D. C. D. (1976). A comment on images derived from invitation-to-map exercises. 
Professional Geographer, 28, 148-152. 

Analysis of sketch maps of local community with respect to map features (buildings, landmarks, 
linear places, areas) and subject characteristics. (Adults— British) 

Presson, C. C, and Ihiig, L. H. (1982). Using mother as a spatial landmark: Evidence against 
egocentric coding in infancy. Developmental Psychology, 18(5), 699-703. 

Study concludes that infants use location of mother as a spatial landmark or reference point in ad- 
dition to egocenlrism. (9-month-olds) 

Rand, D., Towler, J., and Feldhausen, J. (1976). Geographical knowledge as measured by 
Piaget's spatial stages. In J. P. Stoltman (Ed.), International research in geographical 
education: Spatial stages development in children and teacher classroom style in geography 
(Research reports prepared in conjunction zvith the 23rd Congress of the International 
Geographical Union) (61-78). Kalamazoo: Western Michigan University. 

Replication of Rand (1973). Findings indicate strong positive correlation between class inclusion 
abilities and Piagetian geographic stages. Questions accuracy of Piagef s stage-age level corre- 
spondence, with few subjects at proposed transition stage. (6- to 12-year-olds) 

Rand, D. C, and Towler, J. O. (1973, November). Piaget's geographical spatial stages: An 
examination of their relationship to elementary children's classification-class inclusion abilities. 
Paper presented at the 59th annual meeting of the National Council for Geographic 
Education, Washington. (ERIC Ctocument Reproduction Service No. ED 086616). 

Results indicate significant positive correlation between spatial stages and classification-class in- 
clusion abilities, with age tlie only significant personal variable, supporting Piaget. (6- to 12-year- 
olds) 

Rovine, M. }., and Weisman, G. D. (1989). Sketch-map variables as predictors of way-finding 
f>erformance. Journal of Enmronmental Psydiology, 9, 217-232. 

After a walking tour of a town, subjects drew sketch maps, then were asked to walk to eight land- 
marks. Among several variables, sketch map characteristics were the best predictors of way-find- 
ing performance. (Adults) 

Saarinen, T. F. (1988). Centering of mental maps of the world. National Geographic Research, 
4(1), 112-127. 

Found that sketch maps of the world are centered in three main ways — Eurocentric, Sinocentric, 
and Americentric, based on individual's longitudinal location and lingering European colonial in- 
fluence. (College students — many nations) 

Schumann-Hengsteler, R. (1992). Tlie development of visuo-spatial memory: How to 
remember location. International Journal of Beltavioral Development, 15(4), 455-471. 

Found age-dependent improvement of memory for location of objects. (5- to 10-year-olds and 4- 
to 6-year-old&-— German) 

Sell, J. L. (1983). Territoriality and children's experience oftlie neighborhood. Doctoral dissertation. 
The University of Arizona. 

Investigation of children's conception of neighborhood by examining territorial dimensions of 
boundedness, activities, control, social relations and identity. (4th- through 6th-graders) 
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Sheridan, J. M. (1968). Children's awareness of physical geography. Journal of Geography, 67, 
82-86. 

Survey of children's knowledge of physical geography concepts prior to formal instruction 
showed partial awareness of most concepts, focused on "striking features/' and including con- 
cepts beyond the local environment Boys outscored girls; those with kindergarten experience 
outscored those without. (Ist-graders) 

Siegel, A. W., Herman, J. R, Allen, G. L., and Kirasic, K. C. (1979). The development of 
cognitive maps of large- and snmall-scale spaces. Child Development, 50, 582-585. 
After trips through large-scale model town, subjects constructed large- or small-scale replica. Ac- 
curacy increased with developmental level and numovr of trips. Same-^ale replicas were more 
accurate. (Kindergarteners, 2nd- and 5th-graders) 

Siegel, A. W., and bchadler, M. (1977). The development of young children's spattal 
representations of their classrooms. Child Development, 48, 388-394. 

Subjects constructed thi'ee-<iimensional models of classroom, scored for absolute accuracy, local 
relational accuracy, and global relational accuracy. Boys' models were more accurate tiian girls'. 
Provision of landmarks to one group of subjects inaeased accuracy. (Kindergarteners) 

Sneider, C, and Pules, S. (1983). Children's cosmographies: Understanding the Earth's shape 
and gravity. Science Education, 67(2), 205-221. 

Interview study showed ti^t children acquire Earth's shape and gravity concepts gradually, 
through stages, and that verbal ability differences are critical. (3rd- through 8th-graders) 

Spencer, C, and Darvizeh, Z. (1983). Young children's place descriptions, maps and 
route-finding: A comparison of nursery school children in Iran and Britain. International 
Journal of Early Childhood, 15, 26-31. 

Via senu-structured interviews, drawing tasks and route-finding performance subjects were com- 
pared on knowledge of local neighborhood and strategies for learning and reti'acing routes. (3- 
and 4-year-oids — British and Iranian) 

Stepans, J., and Kuehn, C. (1985). What research says: Children's conceptions of weather. 
Science and Children, 23(1), 44-47. 

Interview study showed most children are at a stage of nonreligious finalism in their under- 
standing of weather cocnepts. (2nd- and 5th-graders) 

Stevens, A., and Coupe, P. (1978). Distortions in judged spatial relations. Cognitive 
Psychology, 10, 422^37. 

Four studies found that people have difficulty judging geographical relations between locations 
tht^t are in different geographical or political units. Proposes model of hierarchical storage of spa- 
tial . ^formation. (College students) 

Stoltman, J. P. (1971). Children's conception of territory: A study ofPiaget's spatial stages, E)octoral 
dissertation, University of Georgia. 

Test of Piagef s theory of territorial decentration with Anverican children between ages six and 
twelve showed later onset of decentration than Piaget (Swiss) or Jahoda (Scottish) found; signifi- 
cant differences for race; no significant differences for gender or rural-urban residence. (1st- 
through 6th-graders) 
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Stoltn^an, J. P. (1977). ChUdren's conceptions of space and territorial relationships. Social 
Education, 41(2), 142-145. 
SeeStoltman (1971) 

Thomdyke, P. W., and Goldin, S. E. (1981). Ability differences and cognitive mapping skill, Santa 
Monica, CA: Rand Corporation. (ERIC Document Reproduction Service No. ED 218351). 

Comparison of good and poor cognitive mappers based on accuracy of knowledge about local 
community. General r^tial ability, visualization ability, spatial orientation ability, visual mem- 
ory, and field independence distinguished good mappers from poor. (Adulls) 

Trowbridge, C. C. (1913). On fundamental methods of orientation and 'imaginary maps'. 
Science, 38(990), 888-897. 

Study recorded subjects' perceived directions for three distant cities and the North Pole, then cate- 
gorized seven, types of "imaginary maps" based on data. (College students) 

Verhetsel, A. (1990). De wereld in ons hoofd. Een onderwijsexperiment in verband met het 
ruimtelijke voorstellings en strutureringsvermogen [The world in one's head: A research 
experiment in connection with the ability to construct mental spatial representations]. 
Pedagogische Studien, 67(6), 261-270. 

By means of tasks and interviews, study investigates how solution of spatial problems reveals 
mental organization of spatial knowledge. (12- and 18-year-olds and geography teachers — EXitch) 

Vosniadou, S., and Brewer, W. F. (1989). The concept of the Earth's shape: A study of conceptual 
change in childhood (Technical Report No. 467). Urbana: University of Illinois Center for 
the Study of Readmg. (ERIC Document Reproduction Service No. ED 320756). 

Structured interviews revealed that children hold inconsistent concepts of the Earth's shape and 
gravity. Suggests that cWldren construct assimilatory concepts to reconcile information from 
adults with their own naive empirical evidence. (1st-, 3rd- and 5th-graders) 

Vosniadou, S., and Brewer, W. F. (1990). A cross-cultural investigation of children's conceptions 
about the Earth, the Sun and the Moon: Greek and American data (Technical Report No. 497). 
Urbana: University of Illinois Center for the Study of Reading. (ERIC Document 
Reproduction Service Vo. ED 318627). 

Both Greek and American children held similar concepts about the Earth and the day/ night cycle 
and both modified concepts to conform to accepted scientific notions in similar fashion. (Elemen- 
tary students — Greek and American) 

Vosniadou, S., and Brewer, W. F. (1992). Mental models of the Earth: A study of conceptual 
change in childhood. Cognitive Psychology, 24, 535-585. 

Interviews with subjects revealed inconsistent conceptualizations, yielding five alternative mental 
models of the Earth. Transitions among models occur as children accommodate their notions to 
newly-acquired information. (1st-, 3rd- and 5th graders) 

Walmsley, D. J., and Epps, W. R. (1988). Do humans have an innate sense of direction? 
Geography, 73, 31-40. 

Data on indicated direction of origin from blindfolded subjects driven on a drcuitous bus trip 
suggests an innate sense of direction, with females outperforming males and accuracy inaeasing 
with age. (Young children through adult — Australian) 
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Ward, S. L., Newcombe, N., and Overton, W. F. (1985, March). Sex differences in direction 
giving: A study of preference and competence. Paper presented at the annual meeting of the 
Eastern Psychological Association, Boston. (ERIC I>)cuinent Reproduction Service No. 
ED 260358). 

Subjects were given several direction-giving tasks and scored on use of cardinality, relational 
terms, mention of landmarks, mention of distance, and omission and commission errors. Males 
used more cardinal directions and distance indicators and committed fewer errors than females. 
(College students) 

Webley, P. (1981). Sex differences in home range and cognitive maps in eight-year-old 
children. Journal of Environmental Psychology, 1, 293-302. 

Males were found to have larger home range and more cor.^plete home area cognitive maps than 
females. However, no differences were found in cognitive maps of more limited areas to which 
both sexes had equal exposure. (British) 

Webley, P., and Whalley, A. (1987). Sex differences in children's environmental cognition. 
Journal of Social Psychology, 127(2), 223-225. 

Assessed cognitive maps of an unfamiliar area after route navigation by analyzing sketch maps 
for range and accuracy and by having subjects point to five landmarks from three reference points 
C'triangulation"). Boys showed superior performance to girls on all measures. (S-year-oIds— Brit- 
ish) 

Wilson, P., and Goodwin, M. (1981). How do twelve- and ten-year-olds perceive rivers? 
Geographical Education, 4(1), 5-16. 

Data analyzed included words to describe a river, detailed drawings of a river, completion of 
paired word sets rz\,^ed to rivers, and descriptive words for a local river. Comparison of re- 
sponses of yo'anger and older subjects. Generally subjects perceived rivers positively and as natu- 
ral features unaltered by people. (10- and 12-year-old&— Australian) 

Wilson, P., and Widt, L. (1982). How do fourteen-year-old pupQs see desert landscapes? 
Teaching Geography, 8(1), 9-12. 
(Australian) 



Spatial Learning: Reviews of Research 

Almy, M. (1970). The psychologist looks at spatial concept formation: Children's concepts of 
space and time. In J. M. Ball, J. E. Steinbrink, and J. P. Stoltman (Eds.), The social sciences 
and geographic education: A reader (67-81). New York: Wiley. 

Altman, I., and Wohlwill, J. F. (Eds.). (1978). Children and the environment. New York: Plenum 
Press. 

Anooshian, L. J., and Siegel, A. W. (1985). From cognitive to procedural mapping. In C. J. 
Brainerd and M. Pressley (Eds.), Basic processes in memory development: Progress in cognitive 
development research (47-102). New York: Springer-Verlag. 

Beck, R. J., and Wood, D. (1976). Cognitive transformation of infonnation from urban 
geographic fields to mental maps. Environment and Behavior, 8(2), 199-238. 
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Blades, M./ and Spencer, C. (1988). How do children find their way through familiar and 
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group. (College students) 

Gilmartin, P. P., and Patton, J, C. (1984). Comparing the sexes on spatial abilities: Map-use 
skills. Annals of the Association of American Geographers, 74(4), 605-619. 

Five map-use experiments investigate the validity for geography learning of findings by psy- 
chologists of male superiority in spatial abilites. Findings were supported for children but refuted 
for college students. (4th-graders and college students) 

Goldberg, J., and Kirman, J. M. (1990). Sex-related differences in learning to interpret Landsat 
images and in road map reading in young adolescents. Journal of Geography, 89(1), 15-25. 

Gender differences were explored in interpreting Landsat images, envisiorung Landsat areas, 
road map interpretation, and drawing the route to school. Results indicate significantly higher 
male performance on Landsat tasks. Concludes that spaHal ability correlates too weakly with 
mapping to generalize for mapping tasks. Questions validity of map-drawing tasks as indicators 
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Kirman, J. M., and Goldberg, J. (1992). Grade six children's perception of a map symbol. 
Journal of Geography, 91(1), 38-40. 

Data from study of children's preferences in drawing house symbols on a sketch map reveals that 
boys orient all houses to top of map while girls orient houses perpendicularly to street. Suggests 
relation to other gender-based spatial ability differences. (Canadian) 

Kirman, J. M., and Jackson, C. (1993). Grade 6 children's ability to use a Landsat digital data 
computer program. Journal of Geography, 92(6), 254-262. 

Results show that sixth-graders can derive geographic information from a computer image of 
Landsat digital imagery after initial training. (Canadian) 

Kirman, J. M., and Unsworth, M. (1992). Digital data in the grade 6 classroom. Journal of 
Geography, 9U6h 241-246. 

Study of children's understanding of digital data showed that sixth-graders can work with digital 
data. (Canadian) 

Kulhavy, R. W., Lee, J. B., and Caterino, L. C. (1985). Conjoint retention of maps and related 
discourse. Contemporary Educational Psydiology, 10(1), 28-37. 

Experiment 1: Subjects who wrote a narrative description about a simple reference map remem- 
bered more map information than those who wrote a geographic description. Experiment 2: Sub- 
jects who viewed a map they had drawn remembered more from listening to a story taking place 
in that map space than those who did not. (5th-graders) 

Kulhavy, R. W., and Schwartz, N. H. (1980). Mimeticism and the spatial context of a map. 
Bulletin of the Psychonomic Society, 15(6), 416-418. 

Comparison of recall from maps with or without mimetic drawings showed that presence of 
drawing increased amount or type of information recalled only at short exposure times. (College 
students) 

Kulhavy, xl. W., Schwartz, N. H., and Shaha, S. H. (1982). Interpretative framework and 
memory for map features. American Cartographer, 9(2), 141-147. 

Experiment 1: Recall of features from a map witli a grid was less but location of features was 
greater than from a map without a grid. Experiment 2: Subjects recall features from a map in the 
same sequence in which they saw tl\em. (College students) 

Kulhavy, R. W., Shaha, S. H., and Schwartz, N. H. (1983). Spatial representation of maps. 
American Journal of Psychology, 96(3), 337-351 . 

Experiment 1: Recall of locations from viewing labels-only, labels-plus-mimetic drawings, or la- 
bels-plus-geometric symbols maps was greatest when features were semantically congruent with 
the label referent. Experiment 2: Subjects were able to recognize more interfeature comparisons 
from a three-quarter reduction than from a full-scale reference map. (College students) 

Kulhavy, R. W., Stock, W. A., Peterson, S. K, Pridemore, D. R., and Klein, J. D. (1992). Using 
maps to retrieve text: A test of conjoint retention. Contemporary Educational Psycholo^, 
17(1), 56-70. 

In two experiments, subjects who learned a map and text later recalled more text events when 
cued by the original map than when cued by a reorganized version of the original map. (College 
students) 
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Kulhavy, R. W., Stock, W. A., Peterson, S. E., Pridemore, D. R., and Klein, J. D. (in press). 
Conditions under which maps improve memory for related text. Contemporary 
Educational Psychology. 

Kulhavy, R. W., Stock, W. A., Woodard, K. A., and Haygood, R. C. (1993). Comparing 
elaboration and dual coding theories: The case of nr\aps and text. American Journal of 
Psychology, 106(4), 483-498. 

In two experiments, memory for structural properties of the map predicted the recall of text 
events for subjects who studied a city map then heard a narrarive involving the map features. 
(College students) 

Landau, B. (1986). Early map use as an unlearned ability. Cognition, 22, 201-223. 

Case study of a blind child with no previous map-use experience and control data from sighted 
children showed that by age four children can use a two-symbol map to guide navigation and lo- 
cate objec-ts, and can do so when the map is aligned with any cardinal direction. (4-year-olds) 

Liben, L. S., and Downs, R. M. (1991, April). Developing map concepts in children and 
psychologists: Going beyond maps as representations. Paper presented at the meetmg of the 
Society for Research in Child Development, Seattle. (ERIC Document Reproduction 
Service No. ED 333985). 

Investigation of the relationship among understanding maps, symbol comprehension, and logical 
reasoning. Data showed considerable misunderstanding of symbols. 

Liben, L. S., and Downs, R. M. (1993). Understanding person-space-map relations: 
Cartographic and developmental perspectives. Developmental Psychology, 29(4), 739-752. 
Subjects placed arrow stickers on map of classroom to show location and orientation of adult at 
various positions in the room, first with map aligned with classroom then with map rotated 180 
degrees Performance was better witli aligned map and boys outperformed girls. Results suggest 
geometric (spatial) rather than representational (symbolic) difficulty in children's use of maps. (5- 
to 12-year-olds) 

Long, M. (1953). Children's reactions to geographical pictures. Geography, 38, 100-107. 

Interview study found that young viewers of landscape and townscape pictures miss much of 
their physical geography content and that they exhibit little curiosity about formation of features, 
even man-nwde ones. (9- and 10-year-olds— British) 

Lowe, R. K. (1993). Constructing a mental representation from an abstract technical diagram. 
Learning and Instruction, 3, 157-179. 

Subjects copied a weather map diagram onto a blank country map, then produced a drawn recall 
weather map. Results showed that meteorologists have superior recall and tiiat they used differ- 
ent information-processing and map-drawing strategies tiian nonmeteorologists. (Adults-Aus^ 
tralian meteorologists and nonmeteorologists) 
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MacEachren, A. M. (1992). Application of environmental learning theory to spatial 
knowledge acquisition from maps. Annals of the Association of American Geographers, 82(2), 
245-274. 

Experiment to study spatial knowledge acquisition from maps where segmentation strategies are 
used to provide a developmental sequence similar to environmental knowledge acquired from 
behavior in the environment. Found segmentation strategy emphasizing routes made learning 
easier. Support for dual coding hypothesis. (Male college students) 

McAulay, J. D. (1%2). Some map abilities of second grade children. Journal of Geography, 
61(1), 3-9. 

Revealed that second-graders can use picture maps of the local area to extract relative distance 
and direction information, ihat they can use maps to visualize a different environment, and that 
they can transfer oral instructions to comparison problems. 

McAulay, J. D. (1964). Map learnings in the fourth grade. Journal of Geography, 63, 123-127. 

Concludes that fourth-graders can acquire map skills integrated into a social studies unit, that 
maps can help tliem improve understanding of social studies concepts, and that map learning in 
school should supplement environmental learning out of school. 

McDonald, R. A., and Eliot, }. (1987). Variables contributing to successful aerial photographic 
interpretation. Perceptual and Motor Skills, 64, 551-557. 

Found that intelligence and field independence contributed most to performance on tv/o aerial 
photograph interpretation tests. Gender differences on only one test. (16- to 90-vear-olds) 

McGee, C. (1982). Children's perception of symbols in maps and aeri.il photographs. 
Geographical Education, 4, 51-59. 

Interview study showed that symbol recognition from topographic maps and aerial and satellite 
photographs increases with age, the largest change between six and eight years old. (6-, 8-, and 
10-year-olds) 

McNamara, T. P., Ratcliff, R., and McKoon, G. (1984). The mental representation of 
knowledge acquired from maps. Journal of Experimental Psychology, 10(4), 723-732. 

Results of two experiments of recognition priming and distance estimation from maps indicated 
that psychological distance in cognitive maps depends largely on route distance not Euclidean 
distarK:e. (College students) 

Miller, J. W. (1974). Comparisons of conventional 'subdued' to vivid 'highly contrasting' 
color schemes for elementary school maps: Report of an experiment. Journal of Geography, 
41-45. 

Results showed greater readability for nonstandard maps for all subject groups. (4th- through 
6th-graders) 

Miller, J. W. (1982). Improving the design of classroom maps: Experimental comparison of 
alternative formats. Journal ofGeograplty, 52-55. 

Subjects' responses to questions requiring interpretation of one of four experimental maps — tradi- 
tional physical-political, traditional pattern wth limited modifications, two<olor locator map, and 
map with highly-contrasdng colors — showed that certain maps are preferable for certain tasks 
and that certain tasks are more difficult for children. Suggestions for map design included. (4th- 
through 6th-graders) 
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Moore, P. J., and Scevak, J. J. (1988, November). Spatial aids and comprehension: The effects of 
ability, preference and mslruction. Paper presented at the 38th anniial meeting of the 
National Reading Conference, Tucson. (ERIC Document Reproduction Service No. ED 
303786). 

Study of effectiveness of training in nwp use to improve comprehension of text. Investigated ef- 
fects of individual differences, reading ability, and visual modal preference. (16- and 17-year- 
olds — Australian) 

Murakoshi, S. (1990). Map reading beyond information given: The expert orienteers' internal 
knowledge about terrain. Scientific Journal of Orienteering, 6(1), 10-25. 
Comparison of expert and novice orienteers' map interpretaHon skills showed use of experiential 
knowledge and internal spatial knowledge represmtation differences for experts. (Adults) 

Neperud, R. W. (1977), The development of children's graphic representations of the 
large-scale environment. Journal of Enmronmental Education, 8, 57-65. 
Analysis of children's sketch maps of the environment supports Piagef s stages of spatial ability 
development and other previously established sequences of graphic spatial representations. (1st- 
through 6th-gr3ders) 

Ormrod, J. E., Ormrod, R. K., Wagner, E. D., and McCaUin, R. C. (1988). Reconceptualizing 
map learning. American Journal of Psychology, 101 (3), 425-433. 

Comparison of map learning performance of novices and experts using logical and nonlogical 
maps showed that logical or non-logical spatial organization affected only the exp<2its. Knowl- 
edge of principles of spatial organization judged an integral factor in map learning. (College fac- 
ulty and students) 

Perry, M. D., and Wolf, D. P. (1986, May). Mapping symbolic development. Paper presented at 
the 16th annual symposium of the Jean Piaget Society, Philadelphia. (ERIC Document 
Reproduction Service No. ED 270233). 

Subjects made a smaller model from a three-dimensional model of a town, then drew a map of the 
town. The maps showed a decrease in detail, an inaease in accuracy of spatial arrangement and 
orientation of map symbols, an increased concern for proportion, and a shift in construction per- 
spective to the vertical from the oblique. (Kindergarteners through 2nd-graders) 

Presson, C. C. (1982). The development of map-reading skills. Child Development, 53, 196-199. 
Maps of school were read either inside or outside the space shown, aligned with the space or ro- 
tated 90 OT 180 degrees. Subjects extracted information from map to guide search to target. 
Found younger children made egocentric errors with rotated maps and target-to-landmark dis- 
tance errors. (Kindergarteners and 2nd-graders) 

Riding, R. J., and Boardman, D. J. (1983). The relationship between sex and learning style and 
graphicacy in 14-year-old children. Educational Review, 35(1), 69-79. 

Analysis of map-reading performance in terms of map-aerial photograph correlaHon, symbol 
translation, and view idenHfication. Results indicate perfoi-mance depends on learning style and 
sex of subject and the type of map-reading task. (14-year-olds) 
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Rittschof, K. A., Stock, W. A., Kulhavy, R. W., Verdi, M. R, and Doran, J. M. (1994). Thematic 
maps improve memory for facts and inferences: A test of the stimulus order hypothesis. 
Contemporary Educational Psychology, 19(2), 129-142. 

Subjects studied a map and read a related expository passage. Effects of stimulus order (map-text 
vs. text-map) were investigated, showing that map-first order resulted in greater recall of text in- 
formation. (College students) 

Rutland, A., Custance, D., and Campbell, R. N. (1993). The ability of three- to four-year-old 
children to use a map in a large-scale environment. Journal of Environmental Psychology, 
13, 365-72. 

Study extended previous small-scale environment research by asking very young children to use 
a map to find an object in a large-scale maze. Performance improved significantly with age and 
depended on the location of the hiding place in the maze. 

Saku, J. (1992). Map use teaching and experience. Cartographica, 29(3 and 4), 38-45. 

Study investigated the effect of instruction in "geographic lexemes" and years of geographic in- 
struction on map use performance. Found strong relationship between instruction/experience 
and performance on higher level tasks of map interpretation. (College students — Canadian) 

Sandford, H. A. (1980). Directed and free search of the school atlas map. Cartographic Journal, 
17(2), 83-92. 

Study confirms usefulness of school atlas in teaching and argues for analysis of free search map 
learning , especially of scanning, as ways to improve atlas map design. (British) 

Satterly, D. J. (1973). Skills and concept? involved in map drawing and map inteipretation. In 
J. Bale, N. Graves, and R. Walford (Eds.), Perspectives in geographical education (162-169). 
Edinburgh, Scotland: Oliver and Boyd. 

Analysis of in tercon'elations between several psychological variables (conceptual, spatial, percep- 
tual) and mapwork performance tests underscore importance of perception and spatial abilities. 
(14- and 15-year-olds — British) 

Scevak, J. J., and Moore, P. J. (1990). Effective processing of visual information. Reading, 24(1), 
28-36. 

Examination of how students use maps in history and social studies classes. Reports effectiveness 
of map-comprehension training prc^am. (llth-graders) 

Schnotz, W., Picard, E., and Hron, A. (1993). How do successful and unsuccessful learners 
use texts and graphics? Learning and Instruction, 3, 181-199. 

Subjects used a time zone map and text on the topic "time and date" to a answer series of ques- 
tions. Analysis of information processing by the Thinking Aloud Method revealed that successful 
learners did not retrieve more information but concentrated more on relevant information and 
adapted better to mental-model construction demands. (College students) 

Scholnick, E. K., Fein, G. G., and Campbell, P. F. (1990). Changing predictors of map use in 
way finding. Developmental Psychology, 26(2), 188-193. 

Study tested predictive strength of element and array rotation and shift from direction perception 
of an array to recall in effectiveness of map use for wayfinding. (4- to 7-year-olds) 
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Schwartz, N. H. (1985, April). Contextual factors in the retention of maps. Paper presented at the 
annual meeting of the American Educational Research Association, Chicago. 
Investigated retention of map features and their locations from sixteen experimental maps whose 
semantic and spatial properties were systematicaUy varied according to familiarity. Results dis- 
cussed in terms of schema theory and text-map retention research. (College students) 

Schwartz, N. H., and Kulhavy, R. W. (1981). Map features and the recaU of discourse. 
Contemporary Educational Psychology, 6, 151-158. 

Experiment in which subject listened to a narrative accompanied by a map with feature located 
spatially a inap-outiine with features listed next to it, or just an outiine found recall perfoimancL 
greatest for map group. Ability of subject to reconsb^ct spatial relations on the map correlated 
significantiy with recall scca-es. (College students) 

Schwartz, N. H., and PhilUppe, A. E. (1991). Individual differences in the retention of maps. 
Contemporary Educational Psychology, 16, 171-182. 

Study of two procedures for encoding map features by dustering: according to semantic attrib- 
utes or according to spatial relationship. Interaction effects between encoding style and gender 
and cognitive style were also explored. (College students) 

Shaha S H (1982). Cognitive processes functional in spatial skilb. Los Angeles: California 
Ui^versity Center for the Study of Evaluation. (ERIC Document Reproduction Service 
No. ED 228271). 

Found Uiat field dependence-independence and figural aeativity were significant determinants 
of spatial recall as assessed through a map reconstruction task and that verbal ability was a factor 
only for tiie high school students. (High school and college students) 

Shepard, R N., and Hurwitz, S. (1984). Upward direction, mental rotation, and 
discrimination of left and right turns in maps. Cognition, 18, 161-193. 
Study argues that the concept of an upward direction has been extended to represent various 
horizontal directions (e.g., north on a map). Data from two experiments showed tiiat mterpreta- 
tion of turns on a map becomes increasingly difficult as the direction of the line entenng the turn 
departs from upright. (College students) 

Shimron, J. (1975). On learning maps. La JoUa: California University Center for Hun\an 
Information Processing. (ERIC Document Reproduction Service No. ED 113706). 
Study of responses to questions about a map after studyii-.g it and drawing it from memory 
showed that local relations are learned before large-scale relations, that different types of map m- 
formation should be presented simultaneously, and Uiat reading a story related to a map is more 
effective in promoting recall tiian copying the map. (College students) 

ShoU, M. J., and Egeth, H. E. (1982). Cognitive correlates of map-reading abUity. Intelligence, 
6(2), 215-230. 

Regression analysis revealed that vocabulary and mathematical aptihide test results were signifi- 
cant predictors of map-reading ability, whereas visual-spatial ability and hemisphenatywere 
not Suggests importance of verbal-analytic ability to map reading. (College students— ROTC) 
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Slack, J. P. (1980). Predicting and improving topographic map skills of college geography students. 
Doctoral dissertation, University of Georgia. 

Study of demographic and cognitive factors possibly related to topographic nmap interpretation 
skills and assessnient of the effects of two types of instruction on topographic map skills. (College 
students) 

Snyder, S. S., and Feldn^an, D. H. (1984). Phases of transition in cognitive development: 
Evidence from the domain of spatial representation. Child Development, 55(3), 981-989. 

Reanalysis of data from studying effects of instruction on map-drawing skills in order to explore 
relationship between reasoning levels and developmental change. (5th-graders) 

Somerville, S. C, and Bryant, P. E. (1985). Yotmg children's use of spatial coordinates. Child 
Development, 56, 604-513. 

Study of children's ability to extrapolate lines from coordinate markers to locate the correct point 
from an array of points showed that children may have a stronger grasp of Euclidean spatial rela- 
tionships than is often suggested. (4- to 6-year-olds) 

Spencer, C, Harrison, N., and Darvizeh, Z. (1980). The development of iconic mapping 
ability in young children. International Journal of Early Childhood, 12, 57-64. 
A pilot study and a main study iiwestigated the ability of young children to interpret aerial pho- 
tographs and maps, whether it was related to age and intelligence, and what types of features are 
most easily recognized. (5- to 1 1 -year-olds and 3- to 4-year-olds— British) 

Stasz, C, and Thomdyke, P. W. (1 980). The influence of visuaUspatial ability and study procedures 
on map learning skill A Rand Note. Santa Monica, CA: Rand Corporation. (ERIC Document 
Reproduction Service No. ED 231329). 

Study identified six effective map learning procedures— partitioning, imagery, memory-directed 
sampling, pattern encoding, relation encoding, and evaluation. Found visual spatial ability 
highly correlated with recall of spatial attributes. High ability subjects benefited more from the 
use of study procedures than low-ability subjects. (College students) 

Stea, D., and Blaut, J. M. (1973). Some preliminary observations on spatial leaguing in school 
children. In R. M. Downs and D. Stea (Eds.), Image and environment: Cognitive mapping and 
spatial behavior (226-234). Chicago: Aldine. 

First study to determine to what extent young children can interpret aerial photographs of four 
communities including their own. Results showed success in identifying features; no differences 
in identification scores for photographs of one's own community vs. others; better success for ur- 
ban middle-class vs. rural subjects. Second study showed increased identification ability with 
age, leveling off after fourth grade. (Kindergarteners; 2nd-, 4th- and 6th-grader&— Puerto Rico) 

Sutherland, S., and Winn, W. (1987, February). The effect of the number and nature of features 
and of general ability on the simultaneous and successive processing of maps. Paper presented 
at the annual convention of the Association for Educationil Comi.*>unications and 
Technology, Atlanta. (ERIC Document Reproduction Ser\ace No. ED 285560). 
Found significant interaction for task (list or draw elements from study of maps) ai\d task by map 
(number of elements on map). Suggested that number of elements on map is critical if task in- 
volves successive processing but that subjects will use a chunking strategy to compensate for nu- 
merous elements on a simultaneous processing ^ask. (College shidents) 
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Thoixus, J. L (1983, Augiist). Locational versus featural information in adult visual memory. Paper 
presented at the 91st annual convention of the American Psychological Association, 
Anaheim, CA. 

Found age group differences in visual memory of landmarks and locations from map study and a 
decrease in performance with age. (Adults) 

Thomdyke, P. W., and Hayes-Roth, B. (1982). Differences in spatial knowledge acquired 
from maps and navigation. Cognitive Psydiology, 14(4), 560-589. 

Study provides a link between spatial learning and map learning. Proposes models of spatial 
knowledge acquisition from maps and navigation. Experin^ent testing the models showed that 
map learning is superior for learning location and straight-line distances; navigation is superior 
for orientation and estimating route distances. (Adults and college students) 

Thorndyke, P. W., and Stasz, C. (1980). Individual differences in procedures for knowledge 
acquisition from maps. Cognitive Psychology, 12, 137-175. 

Experiment 1: Comparison of experiencevi and novice map users found that the former use differ- 
ent spatial encoding techniques and have a better understanding of their own learning process. 
Experiment 2: Evaluated effectiveness of various prescribed procedures derived from Experiment 
1. (Adults and college students) 

Thome, K. F. (1991). Map reading for route selection: Lateral preference, performance and strategies. 
Doctoral dissertation, Michigan State University. 

Study questioned findings of little relationship between measures of spatial ability and map read- 
ing for route selection. Experiment investigated effect of lateral preference on map reading; no re- 
lationship found. 

Towler, J. (1971). Egocentrism: A key to map-reading ability? Social Education, 893-898. 

Study of perspective-taking testing Piagef s stages of development. Found subjects are generally 
in advance of Piagef s stages and that egocentrism weakens earlier. (Kindergarteners tiirough 
6th-^aders) 

Towler, J. O. (1970). The elementary school child's concept of reference systems. ]oumal of 
Geography, 89-93. 

Administered investigator's Test of Four Spatial Concepts, focusing on two tests dealing with ro- 
tation of axes and tlu^ concept of a natural axes system. Observed four stages in development of 
reference system; comparison with Piaget. (6- to 11-year-olds— Canadian) 

Towler, J. O., and Nelson, L D. (1968). The elementary school child's concept of scale. ]oumal 
of Geography, 1^-1%. 

Investigated understanding of scale by having subjects draw a map from a three-dimensional 
model of a farm, choosing appropriate symbols from a list of different-sized symbols representing 
different-sized objects in the model. Performance increased with age. Concludes that concept of 
scale is fully developed by fifOi or sixth grade. Comparison with Piaget. (1st- through 6th-grad- 
ers — Canadian) 
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Underwood, J. D. M. (1981), Skilled map interpretation and visual-spatial ability. Journal of 
Gecgraphy, 55-58. 

Found strong relationship between visual-spatial ability and map-reading skills for less-experi- 
enced (in geography) subjects, no relationship for more experienced subjects. (15- and 17-year-old 
girls — Britis^l) 

Uttal, D. H., and Wellman, H. M. (1989). Young cliildren's representations of spatial 
information acquired from maps. Developmental Psychology, 25(1), 128-138. 

Two experiments showed that all older subjects and many younger ones could learn the layout of 
a large playhouse by memorizing a map, and that map memorization facilitated route learning 
and navigation. Suggests preschoolers are more capable than previously thought. (4- to 7~year- 
olds) 

Van der Schee, J.., van Dijk, H., and van Westrhenen, H. (1992). Geographical procedural 
knowledge and n^ap skills. In H. Schrettenbrunner and J. van Westrhenen (Eds.), 
Empirical research and geography teaching. Amsterdam, Netherlands: Center for Geographic 
Education, Royal EXUch Geographical Society. (ERIC Document Reproduction Service 
No. ED 361236). 

Study combining qualitative and quantitative measures found that students are object-oriented 
and do not think in spatial or areal patterns. Consequently they have difficulty applying proce- 
dural knowledge (as opposed to declarative knowledge). (7th through lOth-graders— Dutch) 

Walker, R. }. (1980). Map using abilities of 5- to 9-year-old children. Geographical Education, 3, 
.545-554. 

Success of diildren in combining several map skills to solve a map-using problem suggests map 
understaiuling appears quite early. (British) 

Wilson, P. (1981). The map reasoning development of eight-, ten- and twelve- year-old pupils 
as revealed in free recall sketch maps. In P. Wilson, R. Gerber, and J. Fien (Eds.), Research 
in geographical education (143-199). Brisbane, Australia: Australian Geographical 
Fxiucational Research Association. (ERIC Docimient Reproduction Service No. ED 
206554). 

Study related map drawii^g abilities from free recall sketch maps of two familiar areas to ten 
demographic variables. Found a positive relationship with verbal and non-verbal intelligence 
and reading age; no relationship with ag? or sex. Concludes that sketch maps are valid for identi- 
fying and predicting map reasorung developn^nt. (Australian) 

Wilson, P. S. (1980). The map reasoning development of pupils in years three, five and seven as 
revealed in free recall sketch maps. Doctoral dissertation. The Ohio State University. 

Study based on Piaget fouivJ that intelligence (verbal and non-verbal), readmg age, and map 
skills scores predicted sketch nwip accuracy whereas socioeconomic status, sex, and age (vrithin 
year levels) did not Proportion was found to be the most difficult n^p element to work with. 
(3rd-, 5th-, and 7th-graders) 
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Winn, W. D., aiui Sutherland, S. W. (1989). Factors influencing tlie recaU of elements in maps 
and diagrams and the strategies used to encode them. Journal of Educational Psychology, 
81(1), 33-39. 

Examined familiarity and number of dements in maps and diagrams, the way U\ey were repre- 
sented (lal)eled drawing or squares), and subjects' ability as factors in subjects' perfom,^i.ce in re- 
calling features or locations from study of maps and diagrams. Drawings were remember«l 
better than squares for low-ability subjects; no difference for high ability. High-ability subjects 
used different study strategies. (High school students) 

Wulf, V. J. (1978). The relation between measures of spatial ability and map understanding. Master's 
thesis. University of Wisconsin, Madison. 

Found strong relationship between spatial ability scores and map understanding test scores. 
Higher map reading scores for males. (College students) 

Map Learning: Reviews of Research 
Balchin, W. G. V. (1976). Graphicacy. American Cartographer, 3(1), 33-38. 

Blades, M., and Spencer, C. (1986). Map use in the environment and educating children to 
use maps. Environmental Education and Information, 5(4), 187-204. 

Blaut, J. M., and Stea, D. (1973). Studies in geographic learning. In J. Bale, N Graves, and R. 
Walford (Eds.), Perspectives in geographical education (87-100). Edinburgh, Scotland: OUver 
and Boyd. 

Boardman, D. (1989). The development of graphicacy: Children's understanding of maps. 
Journal of Geography, 74(4), 321-331. 

Boardman, D. (1990). Graphicacy revisited: Mapping abiUties and gender differences. 
Educational Review, 42(1), 57-64. 

Brewster, S., and Blades, M. (1989). Which way to go? Children's abiUty to give directioi« in 
the environment and from maps. Environmental Education and Information, 8(3), 141-156. 

Catling, S. (1983). The development of children's map ability. In J. Fien, R. Gerber, K. Laws, 
and P. WUson (Eds.), Research in geographical education— Volume 2. Papers presented to the 
2nd National Meeting of the Australian Geographical Research Association (Sydney, Australia, 
December 4-6, 1982) (3-22). Brisbane, Australia: Australian Geographical Educational 
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Formal Geography Learning: Research Studies 

Amarthi D D. (1990). The effects of programmed instruction in teaching geography to low achkvers 
in the intermediate schools of Saudi Arabia. Doctoral dissertation, Umversity of South 
Florida. 

Found that programmed instruction improves performance of low achievers in goegraphy and 
that attitudes toward programmed instruction were positive. 

Anderson J M. (1987). The relation of instruction, verbal ability, and sex to the acquisition of 
selected cartographic skills in kindergarten children. Doctoral dissertation, Umversity of 
Wisconsin. 

Found that instruction (map construction vs. field use) and verbal ability were significant factors 
in learning to read maps, but Uiat interactions occurred among particular map skills, mstrucbon, 
and subject characteristics. (Kindergarteners) 

Anderson R T. (1983). The effect of varying teaching strategies on geographic concept attainment 
and learning skilk development in college freshmen. Doctoral dissertation, Boston Umversity. 
Concluded that teaching strategy (expository/ lecture vs. inquiry /discovery-based) produced no 
difference in attainment or retention of the concept of spatial diffusion. (College students) 

Audet, R. H. (1993). Developing a theoretical basis for introducing geographic information systems 
into high schools: Cognitive implications. Doctoral dissertation, Boston University. 
Investigated behaviors of experts and novices when interacting witii a CIS program (ArcView). 
Found tivee problem-solving styles. 
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Barbetta, P. M., and Reward, W. L. (1993). Effects of acHve student response during error 
correction on the acquisition and n^intenance of geography facts by elementary students 
with learning disabilities. Journal of Behavioral Education, 3(3), 217-233. 

Small sample size. Findings support value of active student response in learning basic gec^aphy 
facts (state capitals) for this population. (10- and ll-year^dds) 

Baum, E. A. (1978). Shapes and sounds as self-objects in iearmng geography. Child Psychiatry 
and Human Development, 8(4), 229-238. 

Observation study of six subjects showed creative associations of geography facts and personal 
interests (e.g., pet names) by four subjects. (6-year-old girls) 

Beatty, W. W., and Troster, A. L (1987). Gender differences in geographical knowledge. Sex 
l?o/es, 16(11/12), 565-590. o o r a 

Prqx)ses an attentional hypothesis to account for males' superior performance on test of place lo- 
caticwi knowledge acquisition from map study. Suggests difference may be caused by the fact that 
women have less ?i:dve control over travel in their lives. (College students) 

Beck, 1. L., McKeown, M. G., and GromoU, E. W. (1989). Learning from social studies texts. 
Cognition and Instruction, 6(2), 99-158. 

Content analysis of a 4tlvgrade geography text sequence and a 5th-grade history sequence. Prob- 
lems in the topic sequences include unclear content goals, assumed background knowledge, and 
inadequate explanations. 

Bednarz, S. W. (1992). The effect of mnemonics and attention-enhancing tediniques on learning 
place geography. Doctoral dissertation, Texas AandM University. 

Found that use of keyword mnemonic devices, especially in combination with the attention-en- 
hancing device of repeated test-like practice (and to a lesser extent cooperative learning) signifi- 
cantly improve place location learning. (6tii- and 9th-10th-graders) 

Beiliiy L. A. (1970). An analytic-empirical study of sequence in curriculum development. Ekxrtoral 
dissertation, Columbia University. 

Investigated the relationship of map skills to spatial concepts and map skills and spatial concepts 
sequencing in curricula vis-^-vis Piagef s stages of development. Found strong relationship and 
later development of spatial concepts than indicated by Piaget. (Kindergarteners, 2nd- and 5tii- 
graders) 

Bern, F. L (1988). Impact of ti..oel on geographic competency. Paper presented at the annual 
meeting of the National CouncU for Geographic Education, Snowbird, UT. (ERIC 
Document Reproduction Service No. ED 310052). 

Found a strong correlation between travel and geographic skill and knowledge in map skills, 
place name location, physical geography, and human geography. (College students) 

Beishuizen, J. J. (1992). Studying a complex knowledge domain by exploration or 
ex^Aan^iion. journal of Computer- Assisted Learning, 8(2), 104-117. 

Two experin^ts investigated the educational value in geography teaching of a computer simula- 
tion program modelling effects of erosion on agriculture. (High school students) 
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Ben-Chaim, D., Lappan, G., and Houang, R. T. (1988), The effect of instruction on spadal 
visualization skills of middle school boys and girls. American Educational Research journal, 
25(1), 51-71. 

Found that subjects at all levels gained from instruction involving concrete activities such as 
building and drawing solids made of cubes. (Sth- through 8th-graders) 

Bolding, R. A. (1992). A study to determine the effect of literature in enhancing geographic 
knowledge in secondary school students. Doctoral dissertation, Memphis State University. 
Results showed that integration of geography concepts into literature units can enhance learning 
in both subjects. (Sth-graders) 

Bramwell, J. (1987). Pupils' attitvides towards geography in the lower school: An 
mvestigation into gender differences. Geography, 71{\), 36-48. 

Discovered significant gender differences in frequency with which learning difficulties were expe- 
rienced and in preferences for particular ^^aming activities and topics. (4th-gTaders~'British) 

Brigham, F. J. (1993, April). Places, spaces and memory traces: Showing students xoith learning 
disabilities xvays to remember locations and events on maps. Paper presented at the 71st 
annual conference of the Council for Exceptional Children, San Antonio. (ERIC 
Document Reproduction Service No. EC 302101). 

Findings indicated that recall of location is significantly enhanced by use of keyword mnemonic 
devices, that mnemonics did not enhance recall of events, and that locaHons were more frequently 
recalled than events. (Middle school students) 

Brown, M. H. (1990). The geographic information system in a junior high school environment. 
Doctoral dissertation. University of Maiutoba. 

Results showed that computerized CIS programs can enhance geography learning for students of 
different academic performance levels. (7th"graders) 

Bruno, E. M. J. (1989). hAap literacy: Designing an instructional videotape to teach map-reading 
skills to high school students. Doctoral dissertation, Columbia University Teachers college. 
Field test data support the assertion that the teacher-prepared video can serve as an effective in- 
structional medium, increasing student learning and improving student attitudes toward map 
reading. 

Butler, P. D. (1990). A study utilizing a Type 1 incidental learning paradigm to increase place name 
and location literacy in elementary age subjects. Doctoral dissertation, Memphis State 
University. 

Comparison with the direct instruction teaching method showed that the Type I incidental learn- 
ing paradigm was more effective (though not significantly so) in teaching place location. (Ele- 
mentary students) 

Carmichael, D. R. (1965). Developing map reading skills and geographic understanding by means of 
conceptual teaching methods. Doctoral dissertation. University of California at Berkeley. 
Found that students taught by conceptual teaching methods (vs. expository methods) sho wed sig- 
nificantly greater achievement in geographic understandings, greater (short of significance) 
achievement in map-reading skills, and were more highly motivated and self-directed. (Elenr\en- 
tary school students) 
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Chang/ S.-J. (1987). An application of schema theory to school learning: Learning geography with the 
help of a notetaJdng schema (China) ^ Dcx: total dissertation, University of Texas at Austin. 

Investigation of students' notetaking found that a notetaking schema can positively affect stu- 
dents' encoding and recall of geograpliic information. (8th-graders — ^Taiwanese) 

Chapman, L. (1991). Use of computers in the high school social studies classroom. Doctoral 
dissertation. University of Alberta. 

Case study of computer database and simulation use in teaching economic geography found in- 
creased student learning and positive attitudes. (16- and 17-year-olds — Canadian) 

Cherry, S. R (1991). Action research: Factors influencing recognition of geographical locations on a 
world map. (ERIC Document Reproduction Service No. ED 343825). 

Study of the relationship of various factors and geographical knowledge found a negative cor/ela- 
tion between knowledge and exposure to world history instruction and current events news ex- 
posure. (High school students) 

Chevrette, P. A. (1987). A comparison of college students' performances with alternate simulation 
formats under cooperative or iyidiindualistic class structures. Doctoral dissertation, Texas 
A&M University. 

Study of learning from an urban geography simulation game imder four conditions: simulation 
on computer, students working in pairs; computer simulation, students working individually; pa- 
per and pencil simulation, pairs; paper and pencil, individual ANOVA showed signficant gains 
for pair learning and greatest gains for the paired paper and pencil condition. Subjects preferred 
computer and pair conditioiis. 

Chiappetta, E. L., and Russell, J. M. (1982). The relationship among logical thinking, problem 
solving instruction, and knowledge and application of Earth science subject matter. 
Science Education, 66(1), 85-93. 

Found that logical thinking accounted for more v nation in achievement tiian type of instruction. 
(Sth-graders) 

Collins, A., Adams, M. J., and Pew, R W. (1978). Effectiveness of an interactive map display 
in tutoring geography. Journal of Educational Psychology, 70(1), 1-7. 

Study and replication of learning from a computer-assisted instructional system accompanied by 
an interactive map display, a static labeled map, or an unlabeled map. Showed significantly 
greater learning with the interactive map. (High school students; college students) 

Cross, J. A. (1987). Factors associated with students' place location knowledge. Journal of 
Geography, 86(2), 59-63. 

Results showed that knowledge of airrent events had a strong effect on place location knowledge 
whereas previous geography coursework had none. (College students) 

Cumnungs, C. S. (1992). Using curriculum-based assessment to increase rates of geography skill 
acquisition in secondary level students with learning disabilities. Doctoral dissertation, Johns 
Hopkins University. 

Found that curriculum-based assessment increased student skill achievement rates in locating 
countries on a blank map and matching names of countries with their capital cities. Small sample 
size. (12- to 14-year-olds) 
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Flatt, C. A. L. (1985). The effect on learning of geographic instructbn designed for students' verbal 
and spatial abilities. Doctoral dissertation, University of North Texas. 
Found that instruction directed to students' verbal and spaHal abilities had no significant effect on 
performance compared to traditional instruction. Teaching via textbook and whole-group m- 
struction resulted in larger learning gains than teaching with materials directed toward different 
learning styles and abilities. (High school students) 

Forsyth, A. S., Jr. (1986). A computer adventure game and place hcation learning: Effects of map 
type and player gender. Doctoral dissertation, Utah State University. 

Found that subjects retained spatial location information from a simulated-travel computer game 
better with an accompanying labeled (or label-plus-drawings) map. No.gender differences found. 
Follow-up showed long-term retention. (4th" and 5th-graders) 

Francek, M. A., Nelson, B. D., Aron, R. H., and Bisard, W. J. (1993). The persistence of 
selected geographic misperceptions: A survey of junior high through undergraduate 
college students. Journal of Geography, 92(6), 247-253. 

Assessment of the degree to which subjects misperceive relative locations of contifients, states, 
and ocean sizes revealed that mispercepi^ons persist but decrease in frequency across all educa- 
tional levels, and that gender difference favoring males decreased with age. 

Freitag, P. M., and Abegg, G. L. (1991, April). Learning in the middle school EaHh science 
classroom: Students conceptually integrate new knacvledge using intelligent laserdiscs. Taper 
presented at the annual meeting of the National Association for Research in Science 
Teaching, Lake Geneva, WI. (ERIC Document Reproduction Service No. ED 336262). 
Study investigated student planning and production of informadve interactive laserdisc pro- 
grams on the topic of weather for their peers. 

French, R. L., Schmudde, T. H., and Bobbett, G. C. (1989, November). A study of learning style 
accommodation and thinking skills instruction found in the teaching of thematic map use. Paper 
presented at the annual meeting of the Mid-South Educational Research Association, 
Little Rock, AR. (ERIC Document Reproduction Service No. ED 313450). 
Content analysis of teaching acHviHes and instructional materials related to thematic map use for 
evidence of learning style accommodation and thinking skills instruction, conducted at a summer 
institute for geography teachers (Tennessee Geographic Alliance/National Geographic Society). 
Found that, in general, activities and materials accommodated learning styles and promoted 
higher-order thinking skills. (4th- through 12th-grade teachers) 

Gerber, R. (1992). Technology education: An emerging component in geographical 
education? In A. D. Hill (Ed.), International perspectives on geographic education (283-298). 
Boulder: University of Colorado Center for Geographic Education. 

Survey of international geography educators assessed their understanding of the concept of tech- 
nology, attitudes toward technology, knowledge and ability to use different technologies, access 
to and use of technology in their teaching, and perceived effects of technology on their teachmg. 
Includes data in the form of respondents' drawings and diagran^. Presents baseline for future 
technology education of geography educators. 
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Gilmartin, P. P. (1982). The instructional efficacy of maps in geographic texts. Journal of 
Geographf, 81(4), 145-150. 

Found that both immediate and delayed recall of information from a text passage were enhanced 
when a map accompanied the text. No gender difference for the text-plus-map group, (College 
students — Canadian) 

Glowatski, E. A. (1973). Behavioral objectives for geography facilitate conrununication and 
increase test performance. Journal of Geography, 72(7), 36-45. 

Results indicated that use of daily behavioral A'^jectives as an integral component of geography 
instruction facilitates increased test achievement. (College students) 

Gregg, M., and Leinhardt, G. (1993). Geography in history: What is the where? Journal of 
Geography, 92(2), 56-63. 

Geogiaphy content analysis of secondary school U.S. and European Advanced Placement history 
lessons found that 75% of references to geographic content were "passing references," not "sub- 
stantive references." (High school) 

Gregg, M., and Leinhardt, G. (1994). Constructing geography. Pittsburgh: University of 
Pittsburgh Learning Research and Development Center. 

Naturalistic study of conservative constructionist and traditional didactic map-reading and map- 
interpretation lessons found that active map-makers learned more than passive map-readers, es- 
pecially among low-knowledge students. (7th-gTaders) 

Gregg, M., Stainton, C, and Lemhardt, G. (1990). Where is geography? Three studies of thinking 
and teaching (Technical Report No. CLIP-90-04). Pittsburgh: Leaixdng Research and 
Development Center, University of Pittsburgh. (ERIC Document Reproduction Service 
No. ED 337393). 

Data from an analysis of geographic references in The New York Times was "aligned" with a con- 
tent analysis of elementary textbooks and a survey of elementary teachers' goal statements to re- 
veal gaps in education for geographic literacy and to yield recommendations for geography 
curriculum design. (Elementary) 

Grieve, T. D., and Davis, }. K. (1971). The relationship of cognitive style and method of 
instruction to performance in ninth grade geography. Journal of Educational Research, 
65(3), 137-141. 

Investigation of two methods of instruction (discovery and expository) and two cognitive styles 
(analytic and global) for their effect on lower-order and higher-order geography learning. Found 
no significant main effects or interactions, but several second-order interactions. (9th-graders) 

Griffin, M. M. (1992). A comparison of situated cognition and traditional instruction in teaching 
map skills. Doctoral dissertation, Rorida State University. 

Results showed that the situated cognition group performed significantly beHer than the tradi- 
tional instruction group on a map skills performance test. (4th-graders) 
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Haigh, M. J. (1986). The evaluation of an experiment in physical geography teaching. Journal 
of Geography in Higher Education, 10(2), 133-147. 

Assessed the effects of organizing a physical geography course according to the General Theory 
of Systems to encourage students to think more holistically about the environment. Enhanced 
learning for more committed, achievement-oriented students; negatively affected learning for stu- 
dents with nonacademic orientation and poor study habits. (College students) 

Herman, W. L., Hawkms, M. L., Barron, M., and Berryman, C. (1988). World place location 
skills of elementary school students. Journal of Educational Researchr 81(6), 374-376. 
Found that place location knowledge varied with subject's socioeconomic status and mobility, in 
addition to age and gender. (4th- through 6th-graders) 

Kaplan, R. G. (1990, May). The role of mathematical knowledge in children's understanding of 
geographical concepts. Paper presented at the annual meeting of the New England 
Educational Research Organization, Rockport, ME. (ERIC Document Reproduction 
Service No. ED 324205). 

Results indicated a positive relationship between overall mathematics performance and overall 
geography performance. However, subjects with lower mathematics performance had lower 
scores on some but not all of the geography measures, hinting at the influence of a common, non- 
mathematical factor. (3rd- through 6th-graders) 

Khan, A. A. (1983). A comparison of the conventional lecture method of instruction zvith 
programmed instruction and the lecture-laboratory approach in teaching introductory physical 
geography at the university level Doctoral dissertation, Catholic University of America. 
Found that the conventional lecture method was the most successful, that the lecture-laboratory 
method was successful for a heterogeneous class with regard to achievement levels and learning 
styles, and that programmed instruction can be used effectively with the lecture method for over- 
leaming. 

Khan, S. (1984). Geographic place location knowledge: An empirical investigation into the 
performance of university undergraduate students as a result of cognitive theory based 
instructio7u Doctoral dissertation, Western Michigan University. 

Found that cognitive theory-based exercises and instructional materials do enhance place location 
knowledge at this level 

Knapczyk, D. (1991). Effects of modeling in promoting generalization of student question 
asking and question answering. Learning Disabilities Research and Practice, 6(2), 75-82. 

Study of three learning disabled students in which videotaped segments from a world geography 
textbook were used to provide modeling, rehearsal, and directed feedback in question asking and 
answering. Results indicated that the training procedures were effective in improving the gener- 
alization of target skills. Follow-up showed long-term retention of question asking and answer- 
ing skills, (9th-graders — learning disabled) 

Kon, J. H., and Martin-Kniep, G. O. (1992). Students' geographic knowledge and skUls in 
different kinds of tests: Multiple-choice versus performance assessment. Social Education, 
56(2), 95-98. 

Results of a case study indicate that performance test administration and scoring were no more 
complicated than for traditional testing. 
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Kulhavy, R W., Schwaitz, N. H., and Koroscik, J. (1983). Topic relations in map-based 
instruction. Educational and Psychological Research, 3(4), 235-242. 

Factor analysis study to determine how teachers view map-related topics in terms of importance 
in classroom instruction yielded five prominent factors: context (e.g., interpreting reL locating 
boundaries), structure (e.g., symbols, scale, legends), function direction and orientation, location 
learning). Earth relations and itinerary construction (navigation actitivies). 

Lahnston, A. T. (1972). A comparison of directed discovery and demonstration strategies for teaching 
geographic concepts and generalizations. Doctoral dissertation. University of Washington. 

Results showed that subjects taught by demonstration strategies scored significantly higher on the 
inunediate retention measure than those taught by the directed discovery strategy. There was no 
difference found for measures of delayed retention, immediate or delayed transfer. (3rd-graders) 

Lazer, S. (1992). Learning about the world. Princeton, N7: Educational Testing Service Center 
for the Assessment of Educational Progress. (ERIC Document Reproduction Service No. 
ED 350354). 

Large survey study (N=33O0) of geography knowledge in three areas (skills and tools, physical 
geography, cultural geography) using the optional geogi'aphy component of the International As- 
sessment of Educational Progress. Found positive relationship between scores and books in 
home, family size, and leisure reading. Students performed best on map and chart reading. (13- 
year-olds — many nations) 

Lee, C. K. (1992). General reasoning ability and domain-specific knowledge in students' ability to 
solve problems in geography. Doctoral dissertation, Columbia University Teachers College. 

Found that both general reasoning ability and domain-specific knowledge were sigi\ificant in af- 
fecting students' ability to solve decision-making problems in geography. Peformance was higher 
for gifted than for non-gifted students. No gender difference was found. Revealed inadequate 
problem-solving strategies, in general. (High school students) 

Levin, S. R. (1991). The effects of interactive video enhanced earthquake lessons on 
achievement of seventh grade earth science students. Journal of Computer-Based 
Instruction, 18(4), 125-129. 

Study examined effects of interactive video vs. traditional text instructional methods, in computer 
lab and classroom settings, on boys and girls. 

Mackenzie, A. A., and White, R. T. (1982). Fieldwork in geography and long-term memory 
structures. American Educational Research Journal, 19(4), 623-632. 

Examined effects of three treatments (active excursion, passive excursion, no excursion) on learn- 
ing and retention of geographical facts and skills from fieldwork. Foimd that excursion treat- 
ments were more successful than no excursion for initial learning and that active excursion was 
superior for retention. (8th- and 9th-graders) 

Maddalena, N. C. (1991). Linking writing to reading: The effect of thematic instruction in 
geography on retention and writing quality. Doctoral dissertation. University of Oregon. 

Study in which subjects received instruction in writing to reinforce textbook learning. Showed 
significantly more idea units in post-treatment writing samples for experimental group and 
greater ^tention but no increase in writing skills. (lOth-graders) 
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Mastropieri, M. A., and Scruggs, T. E. (1983). Maps as schema for gifted learners. Roeper 
Review, 6(2), 107-111. 

Two studies compared effect on recall of information from hearing a prose passage preceded or 
followed by study of a spaHally orgamzed map or a list map. Results indicated that the spabally 
organized map was superior to the list map regardless of when it was presented, and that subjects 
in prior presentation conditions and subjects using a spatiaUy organized map scored significanUy 
better than those in other conditions. Ou™or high school) 

Mastropieri, M. A., and Scruggs, T. E. (1989). Mnemonic social studies instruction: Classroom 
applications. Remedial and Special Education, 10(3), 40-46. 

Found that immediate and delayed post-treatment scores were significantly higher for subjects re- 
ceiving mnemonic-based instruction than for those receiving traditional instruction. (Elementary 
school students— mildly handicapped) 

Mastropieri, M. A., Scruggs, T. E., and Bakken, J. P. (1992). A complex mnemonic strategy for 
teaching states and their capitals: Comparing forward and backward assoaations. 
Learning Disabilites Research and Practice, 7(2), 96-103. 

Results indicated that subjects scored higher on items taught mnemonically than on items taught 
traditionally, regardless of whether the items required forward or backward assoaation. Found 
significant correlations between performance and particular mnemonic strategy used. (Junior 
high school students— learning-disabled) 

McGhee, L. E. (1991). J, ience of race, gender, travel, geography courses, and geography content in 
other courses upon geographic literacy of high school students. Doctoral dissertation, Memphis 
State University. 

Regression analysis indicated that gender, race, and travel were significant predictors of geo- 
graphic literacy as measured by a geography-based competency test. Males and Caucasians were 
found to have greater knowledge of geographic concepts than females and Blacks. 

McKenzie, G. R., and Sawyer, J. (1986). Effects of test-Uke practice and mnemonics on 
learning geograpWc facts. Theory and Research in Social Education, 14(3), 201-209. 
Study found that insti-uction using mnemonics was more effective than traditional lecture (i.e., lis- 
ten/discriminate) method and that the combination of mnemonics and test-like practice was par- 
ticulariy effective in enhancing learning of place location. (5th-graders-50 percent Black) 

Metallinos, N., Muffolelto, R., Pettersson, R, Shaw, J., and Takakuwa, Y. (1990, July). Ue use 
of verbo-visual infommtion in textbooks: A cross<ultural experience. Paper presented at the 
International Visual Literacy Symposium, London. (ERIC Document Reproduction 
Service No. ED 325819). 

Content analysis of secondary geography textbooks from Aush-alia, Greece, Japan, Sweden, and 
the U.S., focusing on verbo-visual content. Found that American textbooks were the largest but 
had the least information, few maps, and an average number and size of pictures. 
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Moore, P. J., and Kirby, J. R (1985, May). The effects of spatial organizers on text comprehension. 
Paper presented at the 30th annual meeting of the Internationa? Reading Association, 
New Orleans. (ERIC EXxrument Reproduction Service No. ED 264530). 

Study examined the effects of presence vs. absence of reader-generated map-like representations 
(spatial organizers) on subjects' delayed recall of a narrative passage. Results indicated that low 
ability students were negatively affected by map construction while the performance of high abil- 
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No let, V. W. (1992). A comparison of tzoo approaches to teaching world geography to facilitate 
complex thinking. Doctoral dissertation. University of Oregon. 

Study investigating effects on learning geography facts and problem solving of topical instruction 
vs. relationship instruction found no difference regarding factual learning and greater ability of 
the relationships instruction group to juxtapose concepts and principles. (lOth-graders) 

Nussbaum, J., and Sharoni-Dagan, N. (1983). Changes in second grade children's 
preconceptions about the Earth as a cosmic body resulting from a short series of 
audio-tutorial lessons. Science Education, 67(1), 99-114. 

Study of learning concepts via the "reception learning" model found that children receiving the 
audio-tutorial instruction attained a concept development level more advanced than the relevant 
concept development of older children instructed by conventional means. 

Pelletti, J. C. (1973). The effects of graphic roles on learning geography materials in the middle 
grades. Doctoral dissertation. University of Georgia. 

Pettersson, R., Metallinos, N., Muffoletto, R., Shaw, J., and Takakuwa, Y. (1991, October). The 
use of verbo-visual information in the teaching of geography. Paper presented at the 23rd 
annual meeting of the International Visual Literacy Association, Washington. (ERIC 
Document Rep luction Service No. ED 342047). 

Study investigated use of media and pictures in teaching geography by teachers in five countries 
(Australia, Greece, Japan, Sweden, and the U.S,). Results revealed that there was great variation 
in use of media by individual teachers, that chalkboard and textbook are the predominant media, 
that wall maps are used weekly in the U.S. (less frequently than in Japan), and that print media 
was used far more than audio-visual media. 

PumeU, K. N., and Soln^an, R T. (1991). The influence of technical illustrations on students' 
comprehension in geography. Reading Research Quarterly, 26(3), 277-299. 

Results of five experiments showed that technical content that lends itself to presentation as an il- 
lustration will be comprehended better as an illustration than as text, and best when presented in 
both forms. (9th- through 12th-graders — Australian) 

Rand, D. C. (1973). The relationship between children's classification-class inclusion abilities and 
geographic knowledge as measured by Piaget's spatial stages. Doctoral dissertation, Purdue 
University. 

Results indicated that children's classification-class inclusion abilities are not related to geo- 
graphic knowledge, but that gender (boys outscored girls), community (urban outperformed ru- 
ral), and socioeconomic status (higher outperformed lower), and age are significant factors. 
(Elementary school students) 
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Saku, I. C. (1990). The impact of teaching cartographic lexicon and of geographic experience on map 
use. Doctoral dissertation, Wilfred Laurier University. 

Study investigates the teaching of cartography as a second language, with its own lexicon and 
^tax. (College students— Canadian) 

Satanek, M. C. (1971). An application of selected Piagetian spatial tests to geographic education. 
Doctoral dissertation. Case Western Reserve University. 

An investigaHon of the relationship between spatial abilities (as measured by Piagetian ^sks) and 
geography knowledge showed a significant positive correlation, with no significant gender differ- 
ences. (4th-graders) 

Savage, T. V., Jr., and Bacon, P. (1969). Teaching symbolic map skills with primary grade 
children. Journal of Geography, 68(8), 491-497. 

An experiment comparing two metliods of teadiing map symbols (manipulating concrete objects 
vs. abstract level instruction) found no significant difference between treatments, bubjects 
evinced no difficulty learning from abstract level instruction. (Ist-graders) 

Saveland, R. N. (1983). Map skills around the world: How to test and diagnose place 
vocabulary capabilities. Social Education, 47(3), 206-211. 

Reports results of a very large survey (N=12,500) of place location knowledge of students from 13 
countries, using The Worid Basic Place Vocabulary Test. Students from developed countnes 
scored higher than students from developing countries. Boys scored higher than giris. (13-year- 
olds) 

Scevak, J. J., Moore, P. J., and Kirby, J. R. (1993). Training students to use maps to increase 
text recall. Contemporary Educational Psychology, 18, 401-413. 

Study of effectiveness of b-aining on ability to use accompanying maps to increase recall of history 
texbook passage showed higher scores for map-h-aining group than no-map group on all recall 
measures. (High school students— Australian) 

Schoon K. J. (1989, March). Misconceptio:is in the Earth sciences: A cross-age study. Paper 
presented at the 62nd annual meeting of the National Association for Research in Science 
Teaching, San Francisco. (ERIC Document Reproduction Service No. ED 306076). 
Shidy identified and classified misconceptions and analyzed tiieir frequency with regard to sev- 
eral personological variables. Significant differences found for gender, race, educational level, 
and location. (5th-, 8tiv, and lltii-graders and adults) 

Slack, J. P., and Larkins, A. G. (1982). The effect of two instructional treatments on college 
sliidents' topographic map skills achievement. Journal of Social Studies Research, 6(1), 
13-16. 

Assessment of the effectiveness of the lechire meUiod ("instruction") vs. experienbjal learning 
("practice") found that botii methods raised subjects' topographic map readmg skills, but that Uie 
latter was cleariy more effective. (College students) 

Smith B. A. (1986). Drill v. varied activity methods of teaching geog .iphic place vocabulary. Pap^r 
presented at the Southeast Regional Conference for the Social Studies, Charleston, SC. 
(ERIC Document Reproduction Service No. ED 313309). 

Shidy comparing two insb^ictional metiiods, drill vs. varied activities in teaching place vocabu- 
lary found tiiat drill was more effective. ^Btii-graders) 
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Sorgman, M., Ki'ail, F., and Uhlenberg, D. (1980). Interests of upper elementary students in 
hrnnan geography and their perceptions of effective learning environments. Journal of 
Social Studies Research, 4(1), 1-4. 

Study found that interest in the "man-land" approach to geography education decreased with age, 
and that field-based le-ming experiences were seen as necessary to preserve interest. (4th- 
through 6th-graders) 

Sports Science Education Programme (1990). Developing navigational skills with young children: 
Investigating serial and conceptual approaches to the teaching of compass skills. (Sports Science 
Education Programme Annual Report 1989/90). Liverpool, England: Liverpool 
University. (ERIC Document Reproduction Service No. ED 331668). 

Results indicated that the conceptual approach was more effective than serial approaches in 
teaching compass and navigation skills, with no significant differences in achievement between 
boys and girls. (10-year-oIds) 

Steinbrink, J. E. (1970). The effectiveness of advance organizers for teaching geography to 
disadvantaged rural Black elementary students. Doctoral dissertation. University of Georgia. 
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Stoltman, J. P., and Goolsby, M. (1973). Developing map skills through reading 
instruction. Journal of Geography, 72, 32-36. 
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map projection learning, as well as time and cost factors involved with computer instruction. 
(College students) 
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Review of research on attitudes of children, from preschool to secondary school. (British) 
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Cunin, C. B. (1973). American secondary school students and foreign culture areas: An analysis of 
the interrelationships of knowledge, attitude, image, and conceptual level using Africa as a case 
study. Doctoral dissertation, Syracuse University. 

Study found no significant relationship between factual knowledge of a foreign culture area and 
attitude toward that area; in fact, no single variable or set of variables was found to predict attain* 
ment of positive attitudes toward other peoples or countries. 

Haddon, J. (1960). A view of foreign lands. Geography, 45(4), 286-289. 

Investigation of words and phrases generated by young people that characterize foreign countries 
(Australia, U.S., France, South Africa). (13- to 16-year-olds— British) 

Hibberd, D. (1983). Children's images of the Third Worid. Teaching Geography, 8, 68-71. 

Survey study generated words and phrases that characterize developing countries in the minds of 
young people. Also surveyed subjects' suggested ways to improve developing countries' stand- 
ards of living (most commonly mentioned: more doctors), {tl- to 15-year-oIds — British) 

Jahoda, G. (1963a), The development of children's ideas about country and nationality. Part 
II: National symbols and themes. British Journal of Educational Psychology, 33, 143-153. 

Investigation of children's recognition and understanding of national symbols of home country 
(Scotland) and neighboring countries (England, Ireland), categorized into "geographical stages," 
showed great increases with age. (6- to 11-year-olds — Scottish) 

Jahoda, G. (1963b). The development of children's ideas about country and natiopality. Part 
I: The conceptual framework British Journal of Educational Psychology, 33, 47-60. 

Survey study of random sample (stratified by social class, age and gender) to assess the degree of 
emergence of national identification. Proposed four "geograpl\ical stages" in this development 
Employed a test of spatial representation of geographical relationships among dty, region, and 
country. (6- to 11 -year-olds — ^Scottish) 

Jahoda, G. (1964). Children's concepts of nationality: A critical study of Piaget's stages. Child 
Development, 35, 1081-1092. 

Replication of Piaget (1951). Study refuted Piagef s assertion that development proceeds from 
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tal sequences are overlapping and partially concurrent. (6- to 11-year-olds — Scottish) 

James, H. E. O., and Tenen, C. (1951). Attitudes towards other peoples. International Social 
Science Bulletin, 3, 553-561. 

Study consisted of interviews of subjects to assess their attitudes toward a foreign people (Afri- 
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to change any negative attitudes or misconceptions. Results indicate that the intervention strat- 
egy was largely successful. (11- to 15-year-olds — British) 

Johnson, N. B., Middleton, M. R., and Tajfel, H. (1970). The relationship between children's 
preferences for and knowledge about other nations. British Journal of Social and Clinical 
Psychology, 9, 232-240. 

Study found a curvilinear relationship between preferences for and knowledge about other na- 
tions, although subjects knew more about countries they liked a lot than those they disliked a lot. 
(7- to 11-year-olds— British) 
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students and their attitude to other ytationaliti.... Doctoral dissertation. University of Georgia. 
Survey study found no significant relationship between attitudes toward countries in the Ameri- 
cas and geographic knowledge about them. However, it did find a strong relationship between 
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school students— 13 countries) 

Middleton, M. R., Tajfel, H., and Johnson, N. B. (1970). Cognitive and affective aspects of 
children's national attitudes. British Journal of Social and Clinical Psychology, 9, 122-134. 
Experimental study using random sample stratified on age, gender, and social class, found that 
children's preference for their own country and ability to adopt the point of view of others both 
increase witln age, but that this per^spective-taking ability is affected by children's attitudes toward 
peoples from other countries. Also found strong relationship between social class and attitudes 
toward one's own and other countries. No gender differences. (7- to 11-year-olds— British) 

Piaget, J., and Weil, A.-M. (1951). The development in children of the idea of the homeland 
and of relations with other countries. International Social Science Bulletin, 3, 561-578. 
Inter^/iew study concluded that the child's discovery of homeland and understanding of other 
countries is a process of transidon from egocentricity to reciprocity. (4- to 5-year-olds and 14- to 
15-year-olds--Swiss) 

Pike, L. W., and Barrows, T. S. (1979). Other nations, other peoples: A survey of student interests, 
knowledge, attitudes, and perceptions, Washington, DC: U.S. Government Printing Office. 
Extensive survey study showed clear age and gender differences in interests (which countries re- 
spondents would like to visit, study, live in), knowledge, and attitudes/perceptions. Includes 
survey of teachers to assess perceptions of items greatly influencing students' attitudes and opin- 
ions toward other countries and peoples. Provides comprehensive baseline data for future stud- 
ies.(4th-, 8th-, and IZflvgraders) 

Porter, P. W. (1987). In Dunkelsten Afrika: Africa in the student mind. Journal of Geography, 
86(2), 51-59. 

Summary of 30 years of data collected on students' knowledge and misconceptions about Africa. 
(College students) 
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Education, 5(3), 48-52. 

Study analyzed students' reactions to a photograph of an hidian village, based on the theory of 
constructive altemativism. (British) 
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Doctoral dissertation. University of California, Los Angeles. 

Survey study found that respondents knew very little about their world environment and that 
those who knew more tended to be less chauvinistic. 



o 75 
ERIC 



Learning Geography: A Bibliography of Research Paths 



Sailwell, R., and Spencer, C. (1974). Children's early preferences for other nations arul their 
subsequent acquisition of knowledge about those nations. European Journal of Social 
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Postscript on Methodology 



The compilation process for this bibliography began with a thorough examination of the 
best existing bibUographies on research in geography education, namely those of Stolt- 
man (1991), Gregg and l^inhardt (1994), and Downs (1988, 1994). The structure of this 
bibUography became evident from that examination: the preponderance of references fell 
into the categories of spatial learning, map learning, formal classroom learning, and af- 
fective learning. Those excellent bibliographies also led me to other sources with usehil 
reference lists. 

Concurrent with following the branches on the research tree in that nwnner, I began 
a thorough search of the computer databases ERIC, Psychology Abstracts, and Dissertation 
Abstracts. These provided valuable references and abstracts. 

The third method used to gather references was personal correspondence via mail 
and modem. In addition to prominent geography educators in this country, I contacted 
several international geography education organizations that provided several useful 
references. 

Once Usts of titles, had been accumulated and categorized, the process of locating the 
articles, reading and annotating them, began. Computer software designed for the crea- 
tion of bibliographies was invaluable in this process. 

Arriving at the final bibliography involved a good deal of redefining categories (for 
example, distinguishing between reviews of research in formal geography learning and 
general geography education works) and closely examining criteria for inclusion. In par- 
ticular, it was difficult to decide whether to include many narrowly-focused, psychology- 
based studies of spatial learning and studies related to learning in the social shidies but 
not in geography specificaUy. I found many studies that were primarily surveys of geo- 
graphic knowledge levels but which could also conceivably cast Ught on the leammg 
process: most of these were not included. 
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In conclusion, let me say that, though the author may be exhausted, this bibliography 
is not exhausrive. My aim was to make as complete a survey as possible of research rele- 
vant to how people learn geography. Gaps remain, for which I take full responsibility. 
My hope is that this work is substantial enough to be of use to anyone sincerely inter- 
ested in geography education. Comments from readers are welcomed. 

References 

Downs, R. M. (1994). Being ai\d becoming a geographer: An agenda for geography education. Annals of the 
Association of American Geographers, 84(2), 175-191 

L>owns, R. M., Liben, L. S., and Daggs, D. G. (1988). On education and geographers: The role of cognitive 
development theory in geographic education. Annals of the Association of American Geographers, 78(4), 
680-700. 

Gregg, M., and Leinhardt, G. (1994), Mapping out geography: An example of epistemology and 
education. Review of Educational Research, 64(2), 311-361. 

Stoltman, J. P. (1991). Research on geography teaching. In J, P. Shaver (Ed.), Handbook of research on social 
studies teaching and learning: A project of the National Council for the Social Studies (437-447). New York: 
Macrrdilan. 



80 



